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MISSOURI RIVER BASIN AGRICULTURAL PROGRAM 
Summary of the Recommendations 


Nearly two years ago, President Truman, in a message to the 
Congress, declared thet "the major opportunity to increase the. wealth 
of the Nation lies in the development of our great river systems." 


We can find no better example of this truth than the great basi 
of the Missouri River—the country's largest single river. Its waters 
flow from ten States and drain one-sixth of the country's total land area, 
one fourth of its farmland. | 


Most surely the wealth of the Nation will grow with the development 
of the Missouri Basin. But its development is equally imperative if we 
are to preserve the resources with which the basin is richly endowed and 
assure their full employment for the continuing good of the people. 


These are the goal and the challenge to which we, as. a Nation, 
must, devote the full measure of our skill and our energy with enough 
money to accomplish the task. The first essential is a plan. This is 
to be foundin detail in the report, "Missouri River Basin Agricultural 
Program." It has been prepared by the Department of Agriculture as a 
result of its participation in the Missouri Basin Inter-Agency Committee 
and the active encouragement the Department has had from the Missouri 
Basin States Committee. ‘The Land-Grant colleges of the basin have co-. 
operated in the preparation of certain aspects of the program. 


The report is a new and outstanding landmark in planning for the 
continuous development, conservation, and use of our assets in land, 
water, and forests in our river systems. But it is even more noteworthy 
for its recognition of the responsibilities and the needs of the people, 
the Missouri Basin and their State governments and institutions. Pro- 
gress and success will reward our efforts in direct proportion to the 
cooperetive effort we enlist in the proper management of our Land 
resources. This is one of the principles upon wiich the program is 
founded. 


A stable foundation for agriculture in all its aspects in a region 
where drought is an unusually high risk in farming is, of course, a 
primary target’ of the program. But it is also designed in all its 
parts to contribute to flood control in all the major and minor valleys 
of the basin. Better water, supplies, an enlarged and sustained lumbering 
industry, and new and better opportunities for recreation are a few of 
the program's maayother attainable accomplishments and serve to illus-— 
trate its scope, 


By its careful design, the program will enlarge the wealth of 
benefits the Nation rightly expects from our increasingly large invest- 
ment of public money in dams, reservoirs, and other huge engineering 
works in the basin. The agricultural program will protect these works 


and give them longer life,and, at the same time, aid farmers and farm 
families in using the expected benefits to betwter advantagee But the 
program is more than en insurance policy on the engineering plan 
incorvorated in the Flood Control Act of 1944. Full--fledged develop- 
ment in all parts of the Basin is the Nation's guaranty that we are 
combating the loss and ruin of our natural resources wherever they are 
endangered. Sp a | 

The key to the most advantageous sustained use of the resources 
of the basin is its climate. Our experience in the basin runs for a 
little more than a century. Three times within this period severe aud 
prolonged droughts heve afflicted the region. ‘The first came pefore the 
days of settlement. But the others have left an imprint on the land 
and in our history. Ruined resources are one measure of the orice we 
have paid for unwise land uses which heighten the impact of the extreme 
fluctuations in the weather. Another is to be found in the human 
hardships inflicted by a barren jand. These great droughts have been 
spaced thirty to forty or more years apart, but the intervening spans 
nave often been marked by shorter periods of bad weather. 


The good weather the basin has enjoyed for nearly a decade has been 
the Nation's zood fortune as well as the basin's. The span coincided 
with our success in the Second World War, and the basin unsparingly 
contributed its bounty to our wor effort. But, if the drought of the 
1930's had been prolonged a few more years, the Missouri Basin would 
have been incapable of giving its suppors to the rest of the Nation. 


‘ Unwise management cf land and ‘poor jJand and crooping practices are 
common throughout the basin. These are in part concealed and in part 
encouraged by the blessing of good weathcr. AS 2 result, deterioration 
goes on largely unchecked in our resources, end tue basin is becoming 
increasingly vulnerable to the unvredictable acvent of another #reat 
drought. We should be using the good years to prepare for the baad. 


The agricultural program will enable the’ people of the basin to 
teke advantage of the present opportunity to conquer erosion and end 
depletion, to develop and improve their resources in land and forests, 
to employ them in full, and to enjoy their penefits in better and more 
secure living. Whether we conserve and use our resources in this 
rewarding manner will be determined ultimately and with finality by 
what the people themselves do with their Janu. This is particularly 
true in the Missouri Basin where 79 percent of the land is privately 
owned. 


In its design and its operating principles, the program recognizes 
that its success will be determined in the end by the ability and tie 
capacity of farmers and land owners to fulfill. their responsibilities 
in land management. The program likewise recognizes that the government 
does not operate directly on land in private hands except by agreement 
with land owners. But the program also recognized that all farmers and 


land owners, by and large, are willing to apply the best in practical 
land treatment-—-not only because it assures conservation of our resources, 
but also.because it enriches productivity and contributes to security 

in land values. | 


These principles, in the main, have guided the’ Department in the 
preparation of this program. As a result, we are confident that it 
will have at its command the voluntary support and cooperation of 
farmers, land owners, farm groups and organizations, and the State 
governments of the basin. Without.their participation, this program 
or any other plan for the basin's comprehensive development will be 
largely worthless. 


The program is truly novel in its magnitude, but the principles 
it recommends and eventually will apply throughout the basin are familiar, 
time-tested, scientific practices and structures. The program offers 
no startling innovation in land use or in the Department's logical and 
usual role in conserving our land resources and controlling the flow of 
water. The body of the program represents numerous functions, services, 
activities, and direct undertakings which the Department already has 
under way in some measure in the basin and, to the extent to which they 
are appropriate, everywhere in the United States. The unique qualities 
of the program are to be found in-its coordination of land management 
for conservation and flood control, in its integration of diversified 
services in order to achieve a common goal, and in its recommendations 
for a much swifter pace in conservation and the adoption of constructive 
land management. 


Even with this acceleration, at least thirty years will be needed 
to complete the task of developing the basin's agricultural resources. 
At the present rate of progress, however, the desirable results may be 
delayed for as long as a century, if, in fact, we are able to realize 
them at all. This is a good measurement of the size and intensity of 
the challenge of wasted and wasting resources in the basin. The 
cumulative design of the program anticipates, of course, an ever-larger 
flow of discernible benefits from the very beginning of tne development 
period. 


The program will go forward on five major operating fronts in 
which the emphasis will be largely upon the management and use of our 
land resources for conservation and flood control. Tne > ables 
likewise encourage the development and employment of these resource 
in their most economic use. The program contemplates the ct eet ci 
of essential small-scale engineering works to control the flow of 
water on its way to the Missouri River and its larger tributaries. 

The construction of roads and other facilities haye their proper place 
in assuring the full use of our national forests for lumbering and 
recreation. 


iv 


These five operating divisions have a common basis in the funda- 
mental inter~relationship in land use so that the vrogress in each is 
essential to progress in all. These divisions are, as follows: 


1. 


Ke 


Conservation and improvement measures on grassland and 
cropland. Here the program is designed to reach all 
the 582,000 farmers and ranchers in the basin. ‘The 
goal, reduced to its simplest terms, is the application 
of good land management and conservation practices to 
the basin's 282,000,000 acres in farms and ranches. 
Such a program will stabilize and increase production, 
reduce erosion and sediment damage, abate floods and 
produce many other kinds of benefits. It is, therefore, 
a truly multiple—purpose program. 


Forests and forest ranges. Here the prozram will be 


concerned with the development and management and use 
of the resources in public lands as well as those in 
private ownership. Federal agencies are responsible 
for nearly 80 percent of the 72,000,000 acres in 

public ownership. These federal forest lands found 
argely in the western reaches of the basin, especiaily 
in the Rocky Mountains, are the source of a substantial 
share of the water which flows through the States of 
the upper watershed and the Western Plains. This 


.imposes upon the federal government the responsibility 


to accelerate conservation and flood control to the: 
same degree that private owners will be requested to 
do so elsewhere in order to secure the maximum con- 
trol of floods and sediment at their sources. The 
development of the public lands will prove of direct 
material value to the livestock, lumbering, and 
recreation industries of the basin. 


On private lands the program aims to achieve 
forest practices which will restore and sustain 
productivity of the land and its capacity to retard 
runoff and prevent erosion. 


Stabilizing measures for small watercourses. Here 
the program will assure the safe disposal of water 


in small watersheds and the lesser trivtutary streams. 


This will contribute to flood control, to the pro- 
tection of the public investment in large flood control 
works, and to the protection of lands being destroyed 
by major gullies, bank-cutting and sedimentation. The 
program contemplates the construction of gully control 
structures, floodways, bank protection works and 

smail retarding basins. 


4. Irrigation. Here the program will aid farmers in 

increasing by two and a half times the basin‘s 

’ irrigated farmland. At present, about 5,000,000 
acres are irrigated. The construction projects of 
the Bureau of Reclamation of the Department of 
Interior will provide water for another 5,000,000 
acres in new irrigation and supplemental water for 
the operation of 1,500,000 acres in existing irriga— 
tion districts. Another 1,000,000 acres will be 
irrigated with water from other sources. This will 
give the basin 12,500,000 acres in irrigation. The 
number of irrigated farms will be increased from 
about 38,000 to upwards of 75,000 and will then 
represent about 12.5 percent of the farms in the 
basin. Acute land use and farm management problems, 
however, are present in the development of 
irrigation projects, especially in the transition 
from dryland farming. The responsibility of the 
Department of Agriculture includes, moreover, the 
kind of assistance that will not only assure good 
irrigation, but also prevent the waste of land 
resources through poor practices. 

5» Drainage. Here the program will help farmers 

renew the usefulness of impaired drainage systems 
and improve drainage on lands not now used to the 
best advantage. The program is essential, moreover, 
to assure the installation of drainage systems for 
nearly 1,500,000 acres of wet land which will be 
relieved of the menace of periodic flooding when the 
levee system of the Corps of Engineers cf the 
Department of the Army is completed along the Missouri 
River below Sioux City, Iowa. The basin contains, 
in all, more than 5,800,000 acres of land requiring 
Some degree of drainage to insure full production. 
About half of the existing drainage systems are in 
poor working condition. 


Irrigation and drainage are, of course, specialized problems which 
affect relatively few farmers and land owmers. However, these problems 
must be solved if we are to achieve the comprehensive development of 
the basin and assure the conservation of our resources. The irrigation 
end drainage divisions of the agricultural program are, nevertheless, 
basin-wide in their approach to these problems. 


But the major aspects of the program are to be found in the 
application of conservation practices and good land use measures to farms 
end ranches, in the improvement of forests and forest ranges, and in the 
stabilization of stream flows. These programs deal directly with the 


use and management of land, water, and forests. 


The program will be accomplished, in the main, by encouraging 
farmers and private owners to protect their land from erosion and 
depletion and to operate their farms and ranches so as to withstand the 
punishment adverse weather inflicts on land and people. in making and 
applying practical conservation plans, farmers, ranchers, and land owners 
Will have available to them the best technical assistance the federal 
government can furnish through its services and in cooperation with the 
appropriate agencies of the States. In addition, farmers, ranchers, and 
land owners will be reimbursed in part for the cost of the initial in- 
stallation and application of those practices. This employment of publi 
funds is much more than a mere incentive to gain cooperation and partici 
tion. 


Partial reimbursement recognizes first that many benefits accrue 
directly to the public from these installations and practices. Among 
these benefits are conserved resources, flood control, better water 
supplies, enhanced recreational opportunities, and the reduced need 
for public assistance in the event of adverse weather. In some in- 
stances, moreover, pew installations and practices require major adjust- 
ments in farm operations and the momentary loss of farm income. 


For these poasons, the public should share first costs in the 
appropriate degree. This practice is now employed through the United 
States by the Department. of Agriculture. Under. the program proposed for 
the Missouri Basin, the practices would be accelerated in. keeping with 
the urgency of the problems of conservation and land use in the basin 
and to aid in its full-scale development. 

But the program provides still other means to establish good land 
management in the basin. Intensified extension education, rural electri- 
fication, and research will give their essential support to the program, 


Special credit resources are required to supplement private credit 
agencies in view of the expecta tion that farmers, ranchers, and land 
owners will invest three to four. dollars for every dollar of federal 
funds expended for conservation. The increased availability of public 
credit ks recommended with the understanding that the use of commercial 
credit sources will be encouraged in operating the program. In any 
event, expanded credit facilities are essential to the development and 
improvement of irrigation and. drainage: syste s which often require types 
of credit unavailable SRO PLS an 

Another essential supporting service is the complete survey of the 
soils of the basin and the classification of its lend. This information. 
will assure the employment of lands in their best adapted uses, but it 
is imperative to the extension of irrigation and drainage systems. This 
soils information, it is worth noting, has a continuing value far beyond 
its usefulness in this program. 


———— eee 
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With these Supporting efforts in research, electrification, 
credit, and extension education, the program represents a unified 
agricultural approach to the development of river basins in America. 
Conservation, flood control, land Management, and the general develop- 
ment of agriculture are in essence the same from this approach, and 
they cannot be treated in fractions and in fragments with any genuine 
hope of complete and permanent success. This is implicit in the progrem 
which, of necessity, treats land and water as the inseparable elements 
of our agricultural resources. 


‘The dimensions of the program, however, are best illustrated by. 
the major achievements to be expected at the end of thirty years of 
accelerated effort. 


Improved land management, for instance, is advisable on a large 
Part of the basin's 113,000,000 acres of cropland to assure their 
employment in the best adapted uses, to control erosion and halt deple- 
tion, and to retard flood waters at their very source. ; 

This means the seeding of erass and legumes on 20,000,000 acres 
where continuous cultivation is depleting fertility and accelerating 
erosion... This, in turn, means more and larger livestock enterprises 
in the basin. 


Green manure and cover crops are needed every year to protect 
13,000,000 acres of barren cropland from wind and water erosion as 
well as to add to the soilts fertility. 


Stubble mulching is needed vearly to increase the amount Ory 
water absorbed by 3,000,000 acres of grain crops and to prevent wind 
and water erosion from carrying away the soil. 


_- $trip cropping and contour farming systems are needed on 
93,500,000 acres for similar reasons. 


These various practices, some of which are applicable on the seme 
land, must be fortified with 1,900,000 miles of terraces to retain 
water or to dispose of it in safety. 


Similarly complete treatment is needed on the basints 157,500,000 
acres of privately owned range and pasture land. This includes reseeding 
17,500,000 acres with grass and legumes, adjusting livestock to carrying 
capacity on 117,300,000 acres, and the use of seasonal erazing on 
7y700,000 acres, 


. The full development of potential stockwater supplies are essential 
to the uniform use of grazing, better growth of grass and legumes, and 
less erosion. This means the coustruction, improvement, and use of more 
than 500,000 new poncs, 30,000 springs and seeps, and 73,000 wells for 
water. Grazing land also must be protected with 166,000 miles of fire 


Vor. 


guards (10-foot wide strips of turned or chemically treated soil to con 
trol fires), 65,000 miles of new fencing, and 2,000 miles of new cattle 
EFaR iS, . ; 


_ Forests and forest ranges are resources with many uses — for tinber, 
for. grazing, for recreation and wildlife, and for the protection of water 
supplies. The program is designed to improve the forests and the ranges 
so as to achieve the maximum uses. Tree planting, for instance, is con- 
tenplated en 5,000,000 acres of forests and the reseeding of 400,000 acres 
of forest range. New roads are planned to permit lumbermen to harvest 
mature. stands in inaccessible regions of the Rocky Mountains, It contem— 
plates the construction of lookout towers, roads, trails, and fire crew 
stations to provide for more intensive fire protection. In addition the 
program contemplates the planting of more than 2,500,000 acres of shelter— 
_ belts and windbreaks to conserve moisture, check wind erosion, and protect 


crops, livestock, and farmsteads. 


The stabilization of small watercourses, the third major aspect of 
the program, will reinforce land use practices and treatments designed to 
hold water on the land and ease it forward to main stream channels without 
overflow. These stabilization measures are of greatest importance in 
meeting the challenge of rains of high intensity and high freauency, flash 
floods, and rapid snow-melting. Saturated or frozen ground adds to the 
problem and the erosion and floodwater damage that can result. 


Between 14,000 and 16,000 small upstream dams are planned along with 
400 to 600 desilting and debris besins. The dams will provide temporary 
storage for 4,800,000 acre-feet of water distributed throughout the basin 
on drainege areas of less. than 50 square miles. 


Additional stabilization measures include 4,500 to 5,5 miles of 
minor floodways, 10,000 to 12,000 miles of small stream channel improve— 
ments, and 60,000 to 70,000 miles of diversion ditches and dikes to 
route flood water from eroded iand and terraced fields. 


There is no magic and re wizardry in this effort. It proposes to 
strive toward what nature, under the most ideal conditions, does to 
replenish and strengthen renewable resources. The challenge we face is 
the accomplishment of the same result at the same time that we use our 
land, water, and forests to fulfill our needs in food, clothing, and 
shelter, in safer and more secure living, and in assuring better means 
of a livelihood. In its accumulative effort, the program will achieve 
these goals. But it will require continuous and coordinated work on all 
the land in the Missouri Basin. This means, in effect, that the private 
lands in the basin will be protected and developed by the farmers, 
ranchers, and land owners operating on their owm land as their ovm pro- 
gram managers with the accelerated active assistance of government. , 





















Bee. ee “The: ‘cost to the federal government of installing the entire recom- 
mended. program is estimated at $3,092,328,000. The distribution of this 
cost among the operating and supporting dig siane of the program is shown 
in Eee a Oring table: 





onary of Estimated Colas bp the Federal Government 
? of Installing the epomancks Program 


"Program of Conservation and aa NON Measures 
emmpe Grassland and Cropland: .4 i. ee. cece ke cs bor aes den vu ceases $ 4,189,630;000 


Program:for Forest and Forest Range Lands .eecseecbveonesses "493,609,000. - 
Program of Stabilizing Measures for Small Watercourses ....  1,005,400,000 
PC OLA IAPLCSCION vod ses ge Aiee eed dee so oho see a8 201, 310,000 
Program to Improve Drainage on Acricultural Lands ......0.. 31,942,000 
Program of Soil Surveys and Land Classification ..ecspecees 28 , 620,000 
Pemeren Ol Research and Investigations sisigesecs seas eereave 55094000 
emer of Extension: Educatson .silsceccessceveceescevecses 60,074 ,000 
Meee Gis Ores, PROSTaM (occ s sie ook ce ue edie els 00 ois 6a nen ee 30,300,900 | 
pieeres electrification (special studies only ssc... .seeiee 33g ,000 
(30-Lear Total ; # 3,092, 7 328,0 000 


ioe | 


Pett 


This is the estimated cost of thirty years of accelerated work to 

Bea eel ish the comprehensive dévelopment of the Missouri Basin. It repre- 
ge tie an a ea San he of $100,000,000 a year. 
“The Wissourt. Basin's imorovement arid development will yield many net 
-geins in value far beyond the cost of the investment made by the public. 


These penesits will appear in protected resources used i their full 
Miece on more productive farms, ranches, and forests.and in substantial 
_" Savings in flood damages.. New service industries can be expected to come 
_ to the basin to provide the products a healthy and prosperous agriculture 
_ needs and buys. The list.of benefits can be extended in many directions. 


ae But, -in its simplest meaning, the comprehensive development of the 


“‘Wissouri Basin is our guaranty that the people of the basin will have 
_ richer etna bios to live in security and happiness. 


secretary of Agriculture 
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MISSOURI RIVER BASIN AGRICULTURAL PROGRAM 


ays i 
AUTHORITY | 


saute and the program set forth in it have. been prepared 
previsions of various acts authorizing the Secretary of | 


Wd 


Agriculture to undertake investigations, surveys, research, and pro- 
mere, for the improvement of agrigulture in the United States. 


. The following authorities, in particular, are the basis of the 

j ‘coordinated and cooperative effort which has produced the recommended 
program for ‘the comprehensive i es nado development of the Mi ssourd 
_ River Basing 


to conduct surveys, investigations and research relating 
to the conditions and factors affecting, .and methods 

of accomplishing more effectively the .... promotion of 
the economic use and conservation of Jand e«e." Act of 
February ©9, 1956, as amended (16 U.S.C. 590i). 


to cooperate with Federal, State, Territorial and other 
public agencies in developing plans for a program of 
jJand conservation and land utilization ...." Act of 
AVA ugha RS ol ie Usi-Cs LOVE) 


to cause preliminary examinations and surveys for runoff 
and waterflow retardation and soil erosion prevention on 
the watersheds of such localities ...." Act of June ee, 

1986, , as amended and supplemented (Public Law 738, 74th 


Congress) é- 


_ Additional authority for this program planning is contained in 
the Act of May 15, 1862 (5 U.S.C. 511~514); the Act of April 2&7, 
a, “1985 Se U. ee oe the Act of ip a9, 1935 (7-U.S.C. ae 


PURPOSE 


e The’ program is directed toward improving and seed ieing agriculture 
in the Missouri Basin by. the conservation, development, and use of the 

Basin's land, water, and forest resources. 
sist the peorlle of the-Basin to reach this objective. 
rpose is to increase the economic and social well-being of the people 
the Basin and ain the Nation. 


The recommended program will 
The ultimate 


ey sare) 


The recommended program is designed tot — 

(1) Complement and protect flood control, irrigation, power, | : 
navigation, and other projects that have been authorized for the Missouri 
Basin. .The recommended program is designed as an integral part of the 
coordinated Missouri Basin development and must be scheduled concurrently 
to achieve maximum benefits. spb dys 


(2) Protect, conserve, and improve the lands of the Basin for more 
efficient production and use by accelerating measures to emserve soil and ~ 
moisture on farms, grazing lands, farm woodlots, and forests; the improve _ 
ment and increase of timber, range, and wildlife resources; the enlarge- 
ment of recreation opportunities; the planting and care of additional 
shelterbelts: ad extension of the shelterbelt area; the constructive re= 
nabilitation of deteriorating lands and their conversion to better adapted 
uses; and the installation of other measures found necessary to contribute 
to productive and profitable land use. 


(3) Protect. and enhance the water resource originating on the water— 
sheds of the Basin, thus contributing to irrigation, navigation, power, 
domestic and industrial use; to fish and wildlife, and recreation; to 
pollution abatement; and to other productive uses. 


(4) Establish watershed practices and measures to aid in reducing 
flood and sediment damages, protect and effectuate Large investments in 
water development structures, and safeguard farm lands, farm and urban 
property, railroads, and highways from flood and cediment damages. 


(5) inlarge and improve the agricultural productive capacity of the 
Basin by irrigation and drainage wherever this will improve and stabilize 
incomes not only for farm people, but also for the communities of which they 
are @ part. 


(6) xtend electricity, under a feasible loan program, to.the remain— — 
ing farms aid rural non-farm areas without electric service, i. 

(7) Expand agricultural research, investigations, and surveys that | 
are desigmed to give direction to resource development and use; solve — 

roblems arising from changes in land use; and discover production practices 
that will improve use of. the soil and water resources and prevent their 
impairment. — ; 

(8) Intensify the agricultural extension activities to assist rural 2 
people to make maximum use of lands newly developed for irrigation and ree 
protected from floods by levees and drains; to make the best use of electric 
power; to apply accelerated land conservation and flood reduction measures; 
and to adjust farming to new crops, new markets, and new methods. a 
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THE PLACE OF THE AGRICULIURAL PROGRAM IN 
COMPREHENSIVE MISSOURI BASIN DEVELOPMENT 


The basin-wide agricultural program recommended in this report is 
designed to complement, support and protect the vast system of engineer-— 
ing works being constructed in the Missouri Basin under what has come to 
be known as the "Pick-Sloan Plan." 


This plan was appreved by the Congress in the Flood Control Act of 
1944. It provides for the emtrol of floeds in the principal valleys of 
the basin, the irrigation of arid and semi-arid lands, the generation of 
power and the improvement of the river for navigation. Under the plan 
there are to be constructed 105 reservoirs capable of storing 100 million 
acre-feet of water, 1,500 miles of levees along the Missouri below Sioux 
City, and hydro-electric power plants with sufficient capacity to generate 
10 billion kilowatt-hours of energy each year. The irrigation phase of 
the plan contemplates the development of 5 million acres of new irrigated 
land. In addition, it is planned to bring supplemental water to 2 million 
acres already under irrigation. Recreational facilities will also be 
provided, 


The agricultural program is planned with full recognition of the fact 
that land and water programs are inter-related md inter-—dependent. Taken 
together, therefore, these two programs comprise a comprehensive and unified 
approach to the full and efficient development, use and conservation of the 
two primary resources of the Missouri Basin — its lands and its waters. 


The recommended agricultural program will reduce the rate at which 
major reservoirs fill with sediment. It will contribute to reduction of 
flood and related damages along the thousands of miles of tributary streams 
that will lie above these major reservoirs. It will assist in bringing 
into full and efficient use the new irrigated lands, help solve the drain- 
age problems on lands behind the levees, extend aid to farm families who 
Wili be moving from reservoir areas, and in many other ways, complement 
and make more effective the engineering program. Jkmproved and more stable 
incomes that result from more efficient use of land, water and forests will 
also make it possible for farmers to take fuller advantage of the oppor- 
tunities provided by the engineering developments; in particular, it will 
enable them to utilize most efficiently the electrical power that is to 
become available and to repay the obligations incurred in expanded 
irrigation. 


These are essential functions that the agricultural program will 
perform in the total development of the Missouri Basin resources in addition 
to the intrinsic worth of conservation and farm and forest improvements. 


This report sets out a program designed to benefit all the farm 
families in the Basin and indirectly to benefit all farm communities and 
related business interests; a program which, with the Pick—Sloan Plan and 
the efforts of all the State governments and the people of the Basin, will 
provide for comprehensive development of the Missouri Basin. 
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COOPERATION AND ACKNOWLEDGMENTS 


The following agencies of the Department of Agriculture participated 
in the preparation of this program: 


Agricultural Research Administration 

Bureau of Agricultural Economics 

Extension Service a 
Farm Credit Administration 

Farmers Home Administration 

Forest Service | 
Production and Marketing Administration 

Rural Electrification Administration 

Soil Conservation Service 





The field committee of representatives from the above agencies based © 
the report on investigations and experience of agencies of the U.S. Depart—_ 
ment of Agriculture, the Land-Grant Colleges and Universities, the Great | 
Plains Agricultural Council, and other agricultural agencies of the States © 
in the Missouri Basin. The report has been prepared by the joint effort : 
of agencies of the Department under the leadership of the Office of the | 
Secretary, in cooperation with the States. Task committees of federal and | 
State personnel prepared the various program recommendations. The esti- | 
mates of conservation practices were made by federal representatives 4 
and were checked in each State. Cooperative aspects of the forestry pro- j 
_ gram were discussed with forestry officials of the affected States. Both 4 

federal and State persmnel participated in the program estimates for ‘ 
irrigation and drainage. The research program was prepared as one coordi- 
nated program by a technical. committee of the ten Agricultural Experiment 
Stations and the research agencies of the U. S. Department of Agriculture § 
with the additional cooperation of the Bureau of Reclamation. The same 7 
cooperative procedure was followed in planning the recommended soil 3 
survey program. The agricultural educational program was prepared by 
a committee established by the Agricultural Extension Directors of the 
Missouri Basin States, in cooperation with Federal Representatives. 
Information and assistance has been given by officials of the Department 
of the Army, the Department of the Interior, and various agencies of 
the Missouri Basin States in preparation of parts of this report. 





OG aoe ND 


Ga 


GNERAL DESCRIPTION OF THE BASIN 





PHYSICAL CHARACTERISTICS 


LOCATION AND SIZE 


The Missouri River Basin is a vast region extending from the 
forested Rocky Mountains of the Continental Divide, through the Great 
Plains to the humid areas of. east-central Missouri. It includes all 
of Nebraska, most of South Dakota, large fractions of North Dakota, 
Montana, and Wyoming, about half of Kansas and Missouri, and smaller 
parts of. Colorado, Iowa, and Minnesota. The part of the Missouri 
Basin lying in the United States covers about 3«6,000,000 acres, or 
509,375 square miles. The part lying in the Provinces of Alberta and 
Saskatchewan, Canada, covers 9,715 square miles, or ethene 600 acres. 
The proposed agricultural Salted program for the Missouri Basin 
embraces about 14,000,000 acres of land outside the Basin proper in 
North Dakota. This additional area is affected by the proposed diversion 
of water to the Souris and Sheyenne River basins. For purposes of this 
report, the term "Missouri Basin" includes all the Missouri River 
drainage, exclusive of the area in Canada, and the additional area in 
' North Dakota. This is a total of approximately 340,000,000 acres. 


PHYSICAL LAND CHARACTERISTICS 


The Missouri River and its major tributaries rise in the Rocky 
Mountains of Montana, Wyoming, and Colorado, and flow in a generally 
easterly direction across the Great Plains. The main stem then flows 
south forming the boundary between Nebraska and Iowa and northern 
Kansas and Missouri. From Kansas City, the main river flows east to 
join the Mississippi near St. Louis. Minor tributaries rise in all 
the several States. 


The eight major topographic conditions of the Missouri Basin are 
as follows: 


1. Mountains 

&e Rough land and badlands 
3. Hilly land 

4. Hilly to mountainous land 
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5e Moderately sloping land 

6. Intermountain valleys 

7. Hummocky (dune) land 

8. Level land and undulating glacial drift 


The topography and a general indication of rates of erosion in 
different parts of the region are indicated on Figure l. Wach of the 
eight topographic units has its own general characteristics of natural 
and accelerated erosion and therefore each is significant to the rate 
at which sediments are contributed to the Missouri River and its tribu- 
taries. The map and descriptive legend show where headward erosion 
of streams is rapidly reducing the surface of the land to a lower 
level and where natural and accelerated erosion is a serious hazard to 
agriculture, to forestry, to grazing, and to the permanency of proposed 
reservoirs of the Missouri River system. The descriptive legend also 
shows the principal kinds of rocks or other materials within each area, 
the general thickness of soils and the present dominant land uses. 


Mountains 


The only areas properly defined as mountains are in the western 
part of the region, chiefly the Rocky Mountains of Colorado, Wyoming, 
and Montana, and a small area in the Black Hills of western South 
Dakota. In these mountainous areas there are all kinds of rocks, 
and the thickness of soil varies from nothing to many feet. Natural 
erosion in the mountains is slow in most places, but is rapid where 
soft rocks are exposed. Geologic erosion in these areas is actually 
fairly rapid, but the annual load of sediment contributed to the streams 
is not excessive. Much of the excess sediment is carried down from 
steeper slopes and lodged in intermountain valleys and does not contri- 
bute.a great deal to downstream areas. Accelerated erosion occurs in 
the mountains when the forest cover has been badly depleted or destroyed. 
In these cases steeo topography can create a serious problem. The 
mountain areas are used chiefly for timber, grazing, sources of water 
supplies, wildlife habitat, and recreational purposes. 


Rough Lands and Badlands 


In the region between the Rocky Mountains and the eastern part 
of the Great Plains and in the larger of the intermountain basins of 
Wyoming are to be found the rough land and badiands of the Basin. © 
These are vast areas of rather high land where bedrocks are largely 
of siltstone, soft shale, clay, and soft and hard sandstones. Most of 
the rocks are soft and easily attacked by natural erosion. A large 
preportion of the rough land of this region has either a semiarid or 
an arid climate and natural vegetation is relatively thin and incapable 
of protecting the land from erosion. Headward erosion by. tributaries 
of the Missouri is extremely active, and an enormous amount of sediment 
is carried into the mainstream. Soils in the rough lands and badlands 
are generally shallow, though there are’ many local exceptions where 
soils are deep enough to be suitable for dry farming, irrigation, and 
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DESCRIPTIVE LEGEND 


PHYSICAL LAND CHARACTERISTICS OF THE MISSOURI BASIN 


Symbol Topographic |Rock or other} Soll Depth | Natural | Accelerated 
Unit Materials Erosion Erosion Uses 


Mountains All kinds of | Bare rock Slow to Lacking to Forestry, 
rocks to deep Rapid moderate grazing, 

soils water con— 
servancy & 
recreation 

















































Rough Land & 
Badlands 


Largely for 
grazing 


Siltstone, Generally Rapid to |Slow to 
shale, clay, | shallow extremel y| moderate 
& sandstone rapid 

(mostly soft) 
































Hilly Land Shallow to 


very deep 


Rapid to 
moderate 


General ly 
slow where 


Largely 
grazing; 


Soft rocks, 
glacial till, 







WS loess, & a grazed™ very jcultivation 
NS few hard rapid where Iniportant 
rocks cultivated In subhumid 









areas 






























Slow to 
moderate 


Shallow to 
deep, mostly 
stony soils 


FY to 
Mountainous 
Land 


Chiefly 
limestone & 
flint (chert) 


Forestry, 
grazing, 
general 
farming, 
fruit 




























Moderate to 
rapid 


Slow to 
very slow 


Moderately Soft rocks, Moderately 
Sloping Land | glacial till,} deep to 
loess, ka very deep 


Largely 
cultivated; 
grazing 





few hard important 
rocks fn semiarid 
regions 





































Intermountain] Silty, General ly None to None to |rrigation 
Valleys clayey, & deep moderate | rapid & dry farm— 
sandy ing; grazing 





materials 






Hummocky Thin soil Slow to General ly 
(Dune) Land over deep very slow| very slow; 
loose sand extremel y 
rapid wind 
erosion if 
plowed 






Grazing 























































Level Land & | Glacial till,] Generally Very slow] Generally Generally 
Undulating alluvium, & deep to slow to cultivated 
s Glacial Drift] loess very deep moderate where 
according moisture is 
to slope. adequate; 
Moderate irrigation 
; wind farming 
erosion. important 
















Figure | 
PHYSICAL LAND CHARACTERISTICS 
OF THE 
MISSOURI BASIN 
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good grazing. Natural erosion is rapid to very rapid and was so even 
before the region was first explored by white men. As very little of 
this land has been brought under cultivation, accelerated erosion is 
-rapid only where ranchers have attempted to graze more livestock than 
the thin vegetation can suppor t. Nearly all of the rough lands and 
badlands are used for grazing. Within the areas are many small strips 
of deep alluvial soils and of fertile soils of stream terraces and 
narrow ridge tops that are suitable for either irrigation or dry 
farming. These localities cannot be designated on a map of the scale 
of Figure l. 


_ ‘Hilly Lands 


The hilly lands of the Missouri Basin extend intermit tently all 

the way from the bluffs of the Missouri River in eastern Missouri to 

the foothills of the Rocky Mountains. A small-scale map cannot show 
sharp distinctions between the hilly lands and the rough broken lands 
om the one hand and the moderately sloping lands on the other. Most 

of the hilly lands are of soft rocks, like the Pierre shale and the 

Hell Creek and Fort Union beds; or glacial till largely of clay loam 
texture; or loess like that of Nebraska, Kansas, Missouri , and Towa. 
Smaller areas, especially near the western mountains, have many outcrops 
of hard rock. Soils on the hills vary from shallow to deep. Most of 
them are capable of supporting a good natural growth of grasses, as in 
the central and western parts of the Basin, or of trees, as in the 
eastern part of the Basin in Iowa and Missouri. Hence, the rate of 
natural erosion on these areas is considerably less than it is on the 
rough lands and badlands, and the contribution of silt under natural 
conditions is much less. However, the soils of much of the hilly land,’ 
especially those in Nebraska, Kansas, Iowa, and Missouri, are physically 
Suitable for cultivation and the rate of accelerated crosion has become 
very rapid where such lands are cultivated. Whsre the original cover of 
grass or forest has been allowed to remain, the rate of accelerated 
erosion is slow except where the cover has been depleted or destroyed 
by heavy timber cutting, overgrazing, and fire. Much of the hilly land 
is used for grazing, but Bobebadtilnd’ areas in eastern Nebraska and in 
western Iowa and Missouri are used for clean-tilled crops. a : 
cultivated areas have contributed an enormous amount of sediment, especi- 
ally to the main stream of the Missouri River, and the Platte and 
Republican Rivers, as well as to streams in northern Missouri. 


. 


Hilly +0 Mountainous Lands 


In the wooded Ozark Highlands in Missouri, south of the Missouri 
River, and the grassy Flint Hills of northeastern Kansas are to be 
found the hilly to mountainous lana oe the Basin. These lands are 
rougher than the "hilly lands," and the parent materials are largely 
hard bedrocks instead of soft rocks, ee and glacial’ till. The soil 
varies from very shallow to quite deep, and a fairly large proportion: 
is so stony that cultivation is either difficult or impossible. Natural 
erosion is slow to moderate, and nowhere does it contribute a,large 
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amount of sediment to streams. Accelerated erosion, on the other hand, 
varies a great deal according to land use. Ordinarily the accelerated 
erosion is slow, but it is fairly rapid where the land has been deforest— 
ed or overgrazed. Chief uses of hilly to mountainous land are for timber 
production, grazing, and wildlife habitat. General farming and fruit 
growing occur in the more favored locations. 


Moderately Sloping Lands 


By far the greater part of the moderately sloping land of the 
Missouri Basin is in areas of various kinds of soft rocks, glacial 
till, and loess. Interspersed with the soft rocks are a few reaches 
of hard rocks, chiefly with linear outcrops. Soils in general 
range from moderately deep to very deep with a small proportion of 
shallow soils and rock outcrop. Under virgin conditions, most of these 
areas supported a good natural vegetation of tall grasses in the eastern 
part of the region and of short grasses in the drier western parts. 
Erosion was slow to very slow at the time the land was first explored. 
Since the land has come under white settlement, however, a large pro- 
portion of these moderately sloping lands has been brought under culti- 
vation, and accelerated erosion is moderate to rapid. These areas now 
contribute much sediment to the streams. A large share of the land is 
used for cultivated crops, especially in the subhumid central and 
eastern parts of the Basin. Farther west, where the climate is semiarid, 
grazing is the predominant use although there is some dry farming. 
Many gullies have worked back into the moderately sloping land from 
hilly areas near the larger streams. 


This class includes only those parts of the moderately sloping 
lands of the Missouri Basin with a well-defined natural drainage 
system connected directly to the major streams. Those moderately 
sloping areas that do not contribute much water directly to the major 
streams are included in "level land and undulating glacial drift." 


Intermountain Valleys 


Intermountain valleys are the chief farm areas within the Rocky 
Mountains. Most of these valleys are filled with silty, clayey, or 
sandy sediments that have accumulated more rapidly than the streams 
were able to remove them toward the sea. From these seciments, 
moderately deep to deep soils of many different kinds have been formed. 
Natural erosion varies from a negligible rate to rather rapide The 
most rapid natural erosion is in areas of soft deposits that have been 
subjected to the attack of streams through the deepening of valleys and 
headward erosion by the streams. Accelerated erosion is negligible in 
many of the intermountain valleys, but, it is at moderate rates in 
Sloping areas that have been brought under cultivation without proper 
erosion control practices. The most important uses are for irrigation 
farming, dry farming, and the production of native hay. Some of the 
most important irrigation districts of the West are in these valleys. 


Land that is unsuitable for irrigation and dry farming is generally used 
for grazing. 
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Hummoc. Dune) Lands 


~The hummocky (dune) lands of the Missouri Basin include the 
enormous Sandhill area of Nebraska and similar smaller areas in. other 
States. This land consists of hummocky reaches of loose dune sand. 
Nearly all of it has been stabilized by natural vegetation and thousands 
of small basins, some of. which are semi-marshy, some of which are dry, 
and some of which contain small lakes. Soils in these deep sands 
generally are rather thin, although the loose sand deposits themselves 
are thick. Under natural conditions, erosion is very slow. A great 
deal of sand is carried by the streams, however, and elogs diversion 
and power dams. Accelerated. erosion, almost entirely by wind action, 
is generally confined to smail patches of "blow outs" where vegetation 
has been killed by imprudent plowing or by excessive trampling by 
livestock. The basins between the sand dunes are moist enough in many 
places to be used as natural meadows from which hay is harvested for 
winter feed for livestock. The present and best use of practically 
all this land is for grazing. The sandy soils absorb most of the rain- 
fall which recharges ground. water and stabilizes stream flow. 


Level Land and Undulating Glacial Drift 


This land is underlain by alluvium, loess, and glacial drift of 
greatly varying character. Soils are generally deep to very deep, 
and natural erosion is slow to very slow. Wind is the chief agency of 
accelerated erosion on the level areas. Wind erosion has been rather 
severe on cultivated land during droughty periods, especially on very 
sancy and very clayey soils. Accelerated water erosion is active on 
the higher spots of the undulating glacial drift, but the soils washed 
from the knolls usually collect in intervening basins.and do not contri- 
bute much sediment to the major streams. Most of the land of this unit 
is used for cultivation where the moisture supply is adequate. Some 
of the most important areas of irrigated farming are on this class of 
land in the semiarid parts of the basin. . 


MAJOR PARENT MATERIALS AND SOIL ZONES 
Tne Parent Materials 


Many kinds of rock occur within the Missouri Basin, and each kind 
of rock has its distinctive effects on the kinds of soil developed from 
it. The major parent materials of soils of the Basin, including soft 
mineral deposits, fall into four major groups, as follows (fiz. 2): 


1. Very sandy deposits, many with dune forms 

ee Clay and silty clay or clay~shale rocks 

3. Soft medium—textured rocks, loess, glacial 
till, and alluvium 

4. Chiefly hard rocks 
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The very sandy deposits, like those of the Sandhills of Nebraska, 
are loose and easily eroded by wind. The soils on them can be used 
only for grazing. Under this use, they will sustain a healthy and 
prosperous livestock industry for an indefinitely long period. 


The soils developed from clay deposits and silty clay or clay 
shales generally are too heavy and too vulnerable to erosion damage 
for high agricultural production. But they will support a fair to good 
grass cover for grazing. 


Soils developed from soft rocks, loess, glacial till, and alluviun, 
generally are fairly well to very well suited to the type of farming 
that fits the climate of the area. The great wheat and corn areas of 
the Missouri Basin are largely on these materials. 


In areas dominated by hard rocks, such as the Rocky Mountains, 
the Black Hills, the Ozark Highlands, and the Flint Hills'of Kansas, 
the soils are generally best suited to forestry or grazinge A large 
proportion of them——perhaps half, more or less~-are too stony or too 
shallow for easy cultivation. Much of the area in which hard rocks 
are dominant is in the Rocky Mountains where short growing seasons 
make forestry and grazing the most practical land uses, 


The Soil Zones 


The natural soil zones of the Missouri Basin are related closely 
to the zones of climate and natural vegetation. In their broad 
distribution the soils owe many of their important and easily recog 
nized characteristics to the climate and vegetation under which they 
have developed. 


Superimposed on the maps of parent materials ard natural vegeta- 
tion (figs. 2 and 3) are some dashed boundary lines to separate the 
major soil zones. The soil zones are indicated on the maps by Roman 
numerals from I to VII, progressing from the humid parts of Missouri 
to the arid intermountain basins of Wyoming. 


Zone I includes the area of acid pale-colored soiis with red 
or yellow subsoils (Red—Yellow Podzolic soils) that occur in southern 
Missourie In Missouri, a great-many of these soils are too stony 
for farming and are used for forest and pasture. Most farming is of 
a general type and cultivation is chiefly along the stream valleys 
and smoother ridge tops. Most red and yellow soils of this zone 
require lime and fertilizers. 


gone IT includes areas of slightly to moderately acid black 
Prairie soils with many important local variations that correspond 
with the character of parent material and age of the soil. Most of 
this area is in the Corn Belt. Within Zone IT are many small and a 
few large areas of acid, light-colored, Gray-Brown Podzolic soils that 
have developed under hardwood forest, especially in northeastern Missouri 
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Zone Tit is the famous Chernozem (Black-Harth) belt of the northern 
plains, Soils in this area are very dark-colored and generally slightly 
acid to neutral in reaction. The major differences between Chernozem 
and the black Prairie soils are that the former are usually less acid 
and have a layer of lime-carbonate concentration 1 to 5 feet below the 
surface. True Chernozems are deep, highly fertile soils, but their: 
productivity is limited during many years by lack of sufficient moisture. 
The Corn Belt extends well into the Chernozem soils zone. 


Zone IV is the area of Chestnut (Dark-Brown) soils that are 
developed under a somewhat drier climate than are the Ghernozens. 
Most Chestnut soils are highly fertile, but they occur under climates 
that are generally too dry to be reliable for corns; hence, their chief 
use is in winter or spring wheat production, much of it under alternating 
fallow and crop. 


Zone V includes the vast area of Brown soils of the semiarid short- 
grass plains. These soils are lighter colored and lower in orzanic 
matter than the Chestnut soils, but most of them are fertile. Crop 
production, chiefly wheat, is sharply limited by climatic condi tions, 
but yields are high in favorable years. Dry fallow farming for moisture 
conservation and strip cropping to check wind erosion are widely 
practiced. 


Zone VI includes a vast area of mountains in the western part of 
the Basin, where soils are extremely variable in character. The major 
soil characteristics vary, with the local climate and vegetation, from 
Prairie and Gray—Brown Podzolic soils much like those of ‘north-central 
Missouri to Desert soils like those of the desert basins in Wyoming. 
Probably at least half of the soils of Zone VI are shallow and stony. 


4one VIT includes the very light colored Desert and licht gray 
Sierozem soils of the deserts and semideserts, confined almost entirely 
to Wyoming. Most of these soils are rich in mineral plant nutrients, 
but very low in organic matter and nitrogen. Many areas have been 
made productive by irrigation, accompanied by drainage. In this zone 
there is a constant hazard of salt accumulation in irrigated soils that 
are not artificially drained. 


Local Variations in Soils 


While the zonal differences of soils are significant, local 
differences in soils within each of the great soil zones are of very 
great importance. These differences, which limit the adaptability of 
crops and the size of yields are due (1) to differences in parent 
materials; (2) to the effects of soluodle salts in the soils (3) to 
the age of the soil; (4) to the natural drainage (or lack of it); 

(5) to differences in natural vegetation; ($) to the use or abuse of 
the soil since it has been cultivated or put to other uses; and (7) to. 
slope of the land. . 
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The black Prairie soil of eastern Nebraska ordinarily is expected 
to yield a larger income per acre than a Brown soil of eastern 
Colorado. But favorable local soil conditions in the Brown soils zone 
and unfavorable local soil conditions in the Prairie zone can reverse 
this result. 


Salts and Alkali 


A considerable portion of the land to which water might be made 
available for irrigation would prove to be unsuitable for irrigation 
because of’ the presence of salts or the possibility that the accumula-— 
tion of salts and alkali under irrigation would make the areas too 
toxic for plant production. 


Even in areas where no salt or alkali problems now exist under 
dry farming, salts known to be present in the lower horizons of the 
soil profile may create a salt or alkali problem when irrigation systems 
are installed. The irrigation waters become impregnated with salt 
or alkali and percolate downward until a less permeable layer is 
encountered. This layer may be of such a fine texture or density that 
it is only slowly permeable and causes what is called a "perched water 
table" to develop above it. Elsewhere, the irrigation water may perco— 
late downward until it reaches a relatively impermeable layer of shale 
or some other material. In either instance, the water collects above 
and moves along the surface of the less permeable layers and tends to 
become ponded in basin-—like areas caused by the uneven surface of the 
less permeable layer. A water table is created which may actually 
reach the surface where the less permeable layer outcrops. When this 
water evaporates, the salts contained in it are left behind to become 
‘concentrated locally in quantities large enough to damage soil structure 
and to harm or prohibit plant growth. 


Most of the irrigable areas on stream terraces and bottoms through— 
out the Missouri Basin area have problems of salt or alkali, and 
drainage, that must be studied together. Even in areas where salts 
are not in sufficient amounts to be harmful under dry farming, soil 
surveys should be made to learn whether there are any underlying, less 
permeable layers, which, under irrigation, would not drain or would 
act as a floor for water movement and cause the described conditions 
to develop. Where studies indicate the possibility that harmful water 
movement or accumulation may occur it may be possible to establish 
remedial drainage measures. 


Even on dry farm and range land there are many large areas where 
. salt and alkali accumulations limit production to some extent. 


‘Local conditions~—-like texture or parent material, content of 
soluble salts, depth and structure of soils, and adaptability of soils 
and underlying materials to artificial drainage—-are among the con— 
siderations that are important to the classification of soils for 
irrigation. These and other soil characteristics, locally significant 
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to all kinds of intensive land use and soil conservation and rehabili- 
tation practices, can only be determined by detailed soil surveys and 
field investigation. 


NATURAL VEGETATION 


The Northern Great Plains, a vast natural grassland area, lies 
between the Rocky Mountains and the humid forested areas of Minnesota, 
Iowa, and Missouri. (fig. 3). In general, the type of grass or other 
vegetation has been determined by regional and local environment. 
Climate, soil, relief, and drainage are the important factors. Forests 
predominate in the humid southeastern parts of the Basin and the 
mountainous areas, sagebrush in semidesert areas, greasewood on salty 
soils in the dry parts,of Wyoming and Montana, and grasses over the 
rest of the regione In the western mountains, the forests consist 
mostly of ponderosa pine, lodgepole pine, Douglas fir, Alpine fir, and 
Engelmann spruce. The Ozark Highlands are characterized by several 
species of oak, hickory, ash, and black walnut. 


In the eastern, more moist part of the grasslands, the dominant 
species are tall grasses (bluestem, needlegrass, wheatgrass, and sand 
grass); farther west short grasses (grama grass and buffalo grass) 
dominate the vegetal cover. The boundary between the short-grass 
and tall-grass areas is not sharp. Rather, there is a broad belt in 
which both tall and short species grow and the dominance, if any, is 
determined by local conditions of soil, relief, and drainage. 


A noteworthyfeature of these grassy plains is the presence of 
trees along streams, on some north-facing slopes, and in other places 
where soil moisture is greater than on uplands. ‘These trees are 
chiefly broadleaf species, such as cottonwood, willow, white elm, 
ash, and bur oak. Hed cedar and ponderosa pine are fairly common on 
some of the steep slopes along streams in the plains. 


CLIMATES OF THE MISSOURI RIVER BASIN 
General 


Farmers in the Missouri River Basin must adapt their operations 
to extreme variations in weather. Unreliability of rainfall and extreme 
temperatures are the two things in particular that cause trouble. 


The climates of this region are continental. They are characterized 
by extremes and great irregularity throughout the four distinct seasons 
of the year. Winters are relatively long and cold over much of the 
‘Basin while summers are sunny and hot. Spring is cool, moist, and windy 
and autumn is cool, dry, and sunny. Other climatic factors important to 
farmers in the Great Plains of the Basin are low humidity, much wind, 
excess of evaporation over precipitation, and a great deal of sunshine. 
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Tf the climates were uniformly arid, semiarid, or humid, the farmer 
could easily select suitable types of farming, Crops, and practices and - 
calculate with some accuracy his chances of successe However, in 

most of the Basin, years with better-than-average weather——-sonetimes 
several in succession—-encourage farmers to grow crops and use practices 
suited to more humid regions. Then crop and livestock losses are heavy 
when unfavorable weather conditions comes 


The dominant climatic divisions run roughly north and south in 
the Basin. (fig. 4) The Southeastern part is humid and has 4 relatively 
long growing seasone Here climatic conditions constitute the least 
hazard to agricultural production. © The rest of the eastern half has 2 
subhumid climate, with greater farming risks. The western part is 
still drier and cooler and has a shorter growing season, making agricul— 
tural production more difficult and hazardouse In the high mountains 
on the western edge of the Basin the climate is again humic. Rainfall _ 
in the mountains is the source of most of the water for irrigation and 
other uses in the western plainse 


Most of the Basin has the level, undulating, and rolling landscape 
of the plains, cut the hills and mountains ere large enough in some 
places to cause local differences in climate. The Black Hills of South 
Dakota, surrounded by semiarid grasslands, ere humid and forested. The 
Big Horn Mountains of Wyoming and smaller groups of mountains in Montana, 
form other humid "islands" in the midst of a dry zones Lesser local. 
variations of weather and climate are caused by hills, bluffs, escarp— 
ments, and deep valleys. These variations take the form of lower or 
higher average temperatures, greater or lesser wind speeds, or greater 
or less precipitation than in surrounding country. 


The map (fig. 4) shows the distribution of normal climates in the 
Basin; that is, the climatic distribution based on mean temperature 
and precipitation gained from years of observations. However, variabi- 
lity characterizes al] climates and especially those. of continental types. 
The two following maps (figs. 5 and 6) indicate the percentage of years 
in which the various parts of the Basin have, respectively, arid and 
humid climates, and thus give some measure of the variability. 


Temperature, Frost and the Frost-Free Season 

Continental interiors, like the Missouri Basin, are noted for 
extremes of temperature as a4 result of their distance from large bodies 
of water which are slow to warm and cool. The Basin is, moreover, | 
influenced alternately by air masses from cold northern regions and from 
tropical Iands and waters. Therefore, the seasonal variation and daily 
range in temperature is great, and violent temperature changes sometimes 
occur within a few hourse 


Average annual temperatures in the Basin range from about 55° F. in 
the southeast to less than 40° F. in the northwest. In most places the 
highest temperature recorded is at least as high as 110° F. and the 
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Figure 3 





NATURAL VEGETATION and SOIL ZONES 


OF THE MISSOURI BASIN 


NATURAL VEGETATION 


Tall Grass 


Short Grass 





MINNESOTA 





LZ. Sagebrush 

4 

Hae Greasewood 

Paes Dominantly Broadleaf Forest 


Dominantly Coniferous Forest 


SOIL ZONES 

I Red-Yellow Podzolic and some black Prairie Soils. 
II Black Prairie and some Gray-Brown Podzolic soils. 
III Chernozem (black-earth) soils. 

Iv Chestnut (dark-brown) soils. 

Vv Brown soils. 

VI Mountain complex soils. 


VII Desert and Sierozem (light-gray) soils. 





February, 1949 













Sources: Soil maps, published 
and unpublished by U.S.D.A. and 
state agencies; federal and 

state geological maps. 
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lowest at least as low as -20° F, Extremes are beyond these limits in 
certain areas. 


The earth freezes every winter in the Basin, but it may not remain 
continuously frozen everywhere. In the southern part and in some places 
along the eastern slopes. of the Rocky Mountains, the ground usually 
freezes and thaws a great many times each winter. 


. The map (fig. 7) shows the average length of thé frost-free 
season, frequently called the growing season, in the Basin and the 
average minimum and maximum monthly temperatures at selected stations. 


Wind 


The Great Plains part of the Missouri River Basin is noted for 
windy weather. Winter winds are predominantly from the northwest and 
west, while summer winds come mostly from a southerly direction. 


The highest average annual wind speeds are about 13 miles an hour 
and occur in the northeastern part of the Basin. The greatest wind 
speeds recorded vary from about 45 to 70 miles an hour, depending on 
the locality. Strong winds are most frequent in March, April, and May. 
High winds and high temperatures result in high evaporation, and dust 
storms result when vegetation is sparse. 


Blizzards characterize the winter of nearly all parts of the Basin. 
The blizzard is a strong wind, usually northwesterly, accompanied by 
low temperatures, a variable but generally low snowfall, and drifting 
snow. Blizzards frequently cause great hardship, loss of ie aece 
and even loss of life. 


Evaporation and Transpiration 


In all parts of the Basin, the potential evaporation and transpira- 
tion are greater than the precipitation. Actual evaporation is less 
than precipitation only. because part of the water is absorbed and -held 
by the soil and part is lost by runoff. For these reasons moisture 
conservation practices which decrease runoff and increase absorption 
by the soil are extremely important. 


Climatic data for the Basin include little information on the 
loss of water by evaporation from the soil and transpiration by plants. 
But evaporation from free water surfaces, such as lakes and streams, 
is highest in the area of lowest relative humidity in the southwestern 
part and lowest in the humid northeastern part. However , the combined 
evaporation from soil and transpiration from plants is highest in the 
region of highest rainfall in the southeast and decreases progressively 
toward “the northwest. 


Pickee by evaporation from a free water surface vary from about 20 
to, 40 inches a year, while evaporation from soil plus transpiration 
ranges from about 10 to about 30 inches a year. 


Precipitation 


Autumn, winter, and spring precipitation in the Missouri River 
Basin is generally "frontal" or "cyclonic storm" precipitation. This 
kind of precipitation, much of which comes as snow, falls at a slow 
rate and over relatively long periods. Individual storms cover areas 
as great as 100,000 square miles, 


Summer precipitation is mostly rain of the thunderstorm or con- 
vectional type. These rains generally cover small areas although 
scattered storms may affect a relatively large area on any given day. 
The rain usually comes in the form of short hard showers which are 
Sometimes accompanied by hail and strong winds. ‘The great disadvantage 
of this type of rainfall is that so much of it is lost by runoff 
instead of soaking into the soil. 


In some places, notably the Black Hills of South Dakota and the 
Big Horn Mountains of Wyoming, a third type (orographic) results in 
total precipitation that is markedly higher than that of the surround— 
ing lands. 


The heaviest rainfall comes when it is most needed for crops and 
pasture—-in May, June, and July (fig. 8). Unfortunately, much of the 
rain in these months comes from torrential thunderstorms, and loss by 
runoff is high, 





The above data do not indicate the irregularity and unreliability 
of raintall from year to year. In areas where average rainfall approaches 
the minimum for crop production, this irregularity becomes extremely 
serious. Less than average rainfall in these areas means crop failure 
or severe reductions in yields. 


Rainfall Intensities 


The highest rainfall intensities occur in the southeastern part 
of the Basin, Even in the desert areas, however, cloudbursts occur 
from time to time in which an amount of water equivalent to a large 
part of the average annual precipitation may fall within a few hours. © 
Most of this water rushes off in streams and may carry with it consider— 
able sediment. The greatest number of very intense rainfalls occur in 
May, June, and July, associated with thunderstorms. 


The maps (fig. 9 and 10) show the maximum 24 hour rainfall that 
may be expected once in 10 years and once in 50 years, on the average. 


Snowfall 


The average annual snowfall varies from about 20 inches in the 
southeast to about 200 inches in the western mountains, Although the 
snow cover usually is not continuous through the winter except in some 
parts of the mountains, and ‘though much water is lost by evaporation, 
Snow is an important source of soil moisture and sometimes contributes | 


to spring floods. Snow in the mountains is the chief source of water 
for irrigation. 
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ECONOMIC DEVELOPMENT 


IMPORTANCE OF MISSOURI BASIN AGRICULTURE IN THE NATIONAL ECONOMY 


Agriculture in the Missouri River Basin represents an important 
part of the national economy. The Basin area of approximately 340 
million acres is about 18 percent of the land area of the United States. 
About one-fourth of the Nation's farm land and the same proportion of 
the harvested cropland is within the Basin. In contrast, this land is 
operated by one-tenth of the Nation's farmers (table 1). 


Table 1.—Comparison of Agricultural Statistics for the United States 
and the Missouri River Basin 





: ane .t Percent of 
Uni : A ¥ United , Missouri, Ce i 
nit Unit i Eg sc nited States 





: ; Total 
Land area ; Million acres; :. 1,905 : BLO}. 5 17.6 
Land in farms : Million acres Suit lid eos eben 's 2h 
Cropland harvested : Million acres 3 555048 Olas 25.8 
Number of farms : Thousand apts Saar 582: 9.9 
. Farm population : Thousand people : 23,558 : 2,096 : 8.9 
-Value of land and : $ 3 
buildings : Million dollars : 46,389 : 6,557 : Lies 
Value of farm ‘ ‘ Z : 
implements : Militon dollars: 5,147 : See aes ie PyA 
Value of livestock : Million dollars : 8,472 : 1,663 : 17.2 








Source: 1945 Census of Agriculture 


Capital values in agriculture in the area represented an investment 
of about 9 billion dollars in 1945. The value of land and buildings 
accounted for 6.6 billion dollars of this total. Farmers sold <.7/ 
billion dollars' worth of products in 1944. This is the sum of 1.6 
billion in livestock sales, 900 million from the sale of crops, 1.3 
million from forest products, and 200 million in products used in the 
farm home. 


Sales of live animals, wool, and meat amounted to 1.2 billion 
dollars and were the major source of income in comparison with 185 
million dotlars from dairy products and 197 million dollars from poultry 
and poultry products (table 2). 


a Ee. 


Table 2.—Value of livestock and Livestock Products Sold, 1944, 
Missouri River Basin 


, United “Missouri River cs Te 
j : ee : 3 ited States 
aes * States Basin pantie 
:Million Dollars:Million Dollars: Percent 
Live animals, wool, : 3 : 
meat, etc. : Ager : 1, 220 : eae 
Dairy products : 25531 : 185 : ? 
Poultry and poultry : : : 
products : 1,587 : Loy : 12 
All livestock and : : : 
livestock products ; : :: 
sold : 8,645 1,602 3 19 





Source: 1945 Cenfus of Agriculture 


More than half of the crops produced in the Missouri Basin are fed 
to livestock. The crops produced in 1944 were valued at 2.1 billion 
dollars compared with 14.4 billion for the United States. The major crop 
in dollars. were: Corn, 813 million; wheat, 495 million; oats, 169 millio 
alfalfa, 110 million; and barley, 104 million. An important part of the 
rye, flax, and sugar beets grown in the United States is produced in the 
Basin (table 3). 


The larger part of the farm livestock investment is in cattle. The 
value of all cattle on farms at the beginning of 1945 was 1.7 billion 
dollars, compared with 245 million in hogs and 102 million in sheep. 
(table. 4), 


Table 3.—Value of Crops Produced, 1944, Missouri River Basin 


Bios 4 United : Missouri ae een? 
; States : Basin ‘ Total 
: Mil. Dollars : Mil. Dollars : Percent 
1 vest aif ° : ; 
alue of specified crop : 14,440 : 2,090 : 14 
All wheat : 1,459 % 495 : 34 
All corn . : 3,291 ot 813 ‘ pos 
Oats threshed $ 721 : 169 : 23 
Barley threshed ‘ 262 : 104 2 40 
Rye threshed : 23 $ 9 : 39 
Flax threshed : 60 : 28 : 47 
Sorghum : 307 : 46 : 3S 
Alfalfa cut for hay : 606 : 110 : 18 
Sugar beets : 713 : 26 : 36 
Irish potatoes hig 520 : 35 : 7 


Uy tacindes some crops not listed in this table but does not include all 


minor crops, 
Source: 1945 Census of Agriculture 
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Table 4---Value of Specified Livestock on Farms, January (1,°1945, 
~ Missouri River Basin” <-)" : aed 





x Percent 


Benen! et ">, United , Missouri ere Le 
J : States... ., Basin ; Total 
3; Mil. Dollars : Mil. Dollars :. Percent 
Horses and mules are 974, to O99 58 1o 
Cattle : 5,603 shi g TUREAS : 20 
Sheep : 359 ae Loeeer : 28 
Hogs 3 fen 988 : 245 : 25 


e ° 


Source: 1945 Census of Agriculture 
RELATION OF PHYSICAL FEATURES TO ECONOMIC DEVELOPMENT 


Certain broad relations of climate and land resources have influenced 
the development of land and water utilization: and policy. 


In the humid parts of the country where precipitation exceeds the 
needs of agricultural production, control and removal of excess water has 
always been a problem. In such areas federal and State programs have em=- 
phasized navigation, flood control, drainage, and control of erosion. 
Water rights have developed under the riparian doctrine which bases the 
right to water use on the ownership of land contiguous to a stream. 


In the more arid West, precipitation is insufficient for crop produc- 
tion. The mountains yield excess water but supplies from mountain streams 
are inadequate for all lands that might be irrigated. Special federal and 
State programs have been developed to stimilate the productive use of water 
for irrigation in the West. Water rights developed under the doctrine of 
prior appropriation. This doctrine emphasizes -beneficial use and affords 
protection to enterprises for diverting waters and applying them to lands 
regardless of whether they are contiguous to water courses. 


_ The transition between these two major climatic zones with their vary- 
ing history in water and land use policy takes place in the Great Plains 
part of the Missouri Basin in an area of highly variable climatée and an 
unstable agriculture. In the development of the Basin, the divergent humid 
and arid water policies have created acute problems. In compromising these 
conflicts new policies must be developed that recognize this transition 
ZONE « 


To facilitate description of the Missouri River Basin and its prob- 
lems, the Basin has been divided into four areas which comprise a very 


broad grouping of physical land resources (fig. 11). 


i 


Upper Watershed.- This area in the upper reaches of 
the Basin has a high elevation, mostly above 5,000 feet. 
It is composed of mountains, mountain valleys, inter- 
mountain basins, and high plateaus. It contains the 
‘largest area of forest land in the Basin and is the 
source of most of the water for irrigation. Except for 
irrigated areas, the land is suitable only for limited 
cultivation. However, ‘its use for grazing, timber, © 
recreation, mining, and water yield makes this an area 
of great importance. 


Western Plains.— This area contains the great expanse 
of the semiarid plains broken by the Black Hills where 
conditions are similar to those found in the Rocky Moun— 
tains. The area contains about half of the existing irri- 
gation of the Basin. In favored locations dryland wheat 
farming has been successful, but rainfall is low and 
uncertain and production risk is high on most of the non- 
irrigated cropland. Wind erosion is a serious problen. 


Eastern Plains.— In this subhumid area, conditions are 
more favorable to crop production than in the Upper Watershed 
or the Western Plains. Although rainfall is ample for bumper 
crops in some years, in other years crops fail for lack of 
water. The result is a highly variable production. While 
irrigation has not been practiced extensively in the past, 
this area contains most of the large projects ae in the 
Pick-Sloan Plan. 


ee ae This southeastern part of the Basin con- 
tains parts of two physiographic provinces -- the Central 
Prairies and Ozark Highlands. The climate is humid and 
where soils’ are fertile production is high. Except for the ‘Rocky 
Mountain areas, water runoff in this area exceeds any other 
part of the Basin, and soil erosion is seriously damaging 
the most productive. land. Forests.now occupy 40 percent of 
the land area in the Ozark Highlands although 75 percent was 
originally in forest cover. Overcutting, repeated burning, 
overgrazing, and attempts at land clearing have reduced the 
original forests to a mere shadow in both volume and quality. 
_ These wooded lands no longer have much commercial value, but 
“ they can be improved to provide a greater contribition to the 
local economy. 


POPULATION 


In 1940 the population of the Missouri Basin area was about 
6,986,000 of which about 55 percent was in the Lower Basin. The Upper 
Watershed had only 4 percent of the Basin's population. In the early 
days of settlement most of the people in the Basin lived on farms or 
in small towns. In 1920 about 45 percent lived on farms, compared with 
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39 harsent in 1940 and about 34 percent at the present time. The propor- 
tion of the population living on farus is smailest in the Upper Water— 
shed and highest in the Eastern Plains (table 5). 


Dg 5e—Total Population, Farm Population and Proportion of Total 
Population on Farms, 1940, Mi Missouri River Basin i 



























“f 3 : : - Proportion ae ae 
. : Total : Farm : 
pred ‘ Population ° Population ° Ph te hi damaearer 
Be : : on Farns 

Upper Watershed : LEB ah Cy ge 82, 205 : 2703 
ester Plaisis: 2. 1,372,321. 5° *453,369 °: 330 
_ Hastern Plains : 1,479,932 : 960. 430) os 514 
_ Lower Basin Seo amet 2 eos. oe}? 2 33.8 
Totel :° 6,985,698 +: 2,591,552 : 37.1 








Source: 1940 United States Census 


2 these estimates have been computed by including those counties along 
the border with more than half of their area within the Basin. 


Loss of Population 


A major concern of the people of the Missouri Basin is the failure 
of its population to keep vace with the population growth of the Nation 
as a whole. Although the national population has increased more than 30 
percent since 1920, the population of the Basin has increased very little. 
The La bop lation of the Basin reached its peak about 1920, but an 
ensuing small decline was recovered by 1933. From that time farm popu- 
lation showed a steady decline until 1945. From 1933 to 1945 the loss 
was about 750,000 farm people or 25 percent. The loss has been rela- 
ie tively greater than in the rest of the United States, After World War 
| II there was some return to the farm in parts of the Basin, but there 
_ is evidence that the farm population is again declining. The non-farm 

population of the Basin has show an increase of 26 percent since 1920, 

but it too falls behind the 55 percent increase in the non-farm popula- 
tion of other parts of the Nation and does not make up for the loss in 

farm population (fig. 12). 


Ky These trends have occurred in spite of the large natural increase 
in the area. Migration to other areas has about equalled the natural 
increase in the Basin's population. For example, Nebraska had a net 
emigration of 21,000 annually from 1935 to 1940; 30,000 annually from 
ve. April-1, 1940 to dune 30, 1941; 14,000 annually from July 1, 1941 to 

_ dune 30, 19453 and 11,000 annually from July 1, 1945 to June 30, OAT. 
The total loss of population by emigration in this period of 12 years 
was 228,000, or 18 percent of the 1947 population of the State. Compar- 
able rt ovation has occurred in other parts of the Missouri Basin. Much 
of the loss has been from the farm population. This loss in population 


~- eins 














has contributed to the lack of, or high per capita cost of, such public — 
services as health facilities, schools and electric power in the note a 


sparsely populated areas. ne 


To the extent that these migrants find better opportunities else- — 
where, these adjustments have been desirable from a national viewpoint. — 
The increase in size of farms resulting from the decrease in number of : 
farms has meant, in most cases, better farm organization and higher farm 
income. But the people in the Basin are asking: Why not create oppor— _ 
tunities for these people in the Missouri Basin? Local people want a 
their commmnities to grow as fast as the rest of the country. They are 
requesting and are ready to support and participate in sound develop- 
ment programs that promise a sustained production in agriculture, anda — 
Steady growth in industries, services, and trade. Such developments Me 
would provide a sound base for a stable and growing population. ag 
Density of Farm Population © ‘ 

_ The population pattern of the Missouri Basin reveals that the high © 
density of farm population is in the Southeast. This density diminishes 
in the western and northwestern sections. The greatest density is to be 
found in western lowa, Mssouri, northeastem Kansas, eastern Nebraska, — 
and the southeastern corner of South Dakota. ‘The wheat-growing area of 
the Dakotas, Nebraska, and Kansas is next in population density. The 
range and mountain areas have the lowest, density. Scattered through 
the western area are more densely settled irrigated valleys. These, are@ 
not shown by Figure 13 which is based on county averages. But the high 
density in Scotts Bluff County in western Nebraska, where irrigation 

agriculture is practiced to a large extent, is discernible. 


NUMBER OF FARMS 


In 1945 there were about 582,000 farms and about 282 million acres 

in farms in the Missouri Basin. The average size of farms was 485 
acres. More than half of the farms (302,000) were in the Lower Basin. | 
This area also had the smallest farms, averaging 173 acres. In con- oe 
trast, the Upper Watershed had only 16,000 farms, less than 3 percent, — 
with an average size of more than 1,500 acres (table oe aN a 


Table 6.—Number and Average Size of Farms by Areas, Missouri River Bas n 





oe . Number of ‘ Land in a Average 5 | 

3 Farms : Farms ays Size es 

: Number $ Acres : pene a 

Upper Watershed : 15,738 : A4,4310,529 : Ly pan s 
Western Plains ‘ 91, 835 2 LAG Ted Sere | Sik Ly A02: 4 8 ae 
Eastern Plains IIA Is Be : 76,985,113 : ( eke ae 
Lower Basin ees aA Rhy | 2 _ 52,033,596 : eS 

Total 3. SOL O90 t\ 282,053 017s BEB tg 


ee 








Source: 1945 Census of Agriculture. ey ; i a 
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Figure 13.- Farm population density decreases from the southeastern part of the Basin to the west. 
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_ . From 1935 to 1945 the number of farms in the Besin declined 116,000 
or 16.7 vercent (table 7). The maximum number of farms was probably 
reached in 1935. The decrease during the period 1935 to 1945 due to 
Grought, depression, and the war period was so severe that the Basin 
probably has fewer farms now than in 1910. In Nebraska end Kansas there 
were less farms in 1945 than in 1890, in Iowa and Missouri less than in 
_ 1900, in North and South Dakota less than 1910, and in Montana, Wyoming 
and Colorado less than in 1920, 


) Mach of the land was homesteaded in 160-acre mits. The subsequent 
_ consolidation has been mainly the result of the mechanization of farming, 
_ Grought and depression, which forced many farmers from the land, and the 
ila for wartime industrial employment, which attracted many 
otners. 


; Production has not declined as a result of reduction in the number 
_ of farms. ‘The land has been absorbed into adjoining farms for mechani- 
_ zation enables one man to handle more land. 


Us 


Table 7.—Trend in the Number of Farms by Areas, Missouri River Basin, 











Pe eae Terie CF ink todd gk soe d) ek) i ee 
: : : : : Decrease in 
| Area: . a ESO es 1.1935 32.940" 8 >. LORS sNumber of Farms 
Be eS 2 ea : Sr teres : 1055 tO wlOAS 
. smh poeta) NOs ic) Selby: eellog |. : No. Pete 


» Upper Watershed : 16,917 : 18,755 : 16,635 : 15g 198 2.2 S4OLT A Lb 
» Western Plains : RAL O54 -3) 1253868: WA eo eer S35 ee, 394,093. 27.0 
Eastern Plains : 206,121: 213,265 : 188,507 : 173,245 : 40,020 18.8 
Lower Besin deseo). W940, 381.2 PL bE 280s SOL 72 4 «39,209. 41145 


667,175 : 698,269 : 622,616 : 581,990 : 116,279 16.7 
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Source: 1945 Census of Agriculture, 1940 United States Census. 


LAND USE 


as The Missouri Basin's land area is largely utilized in agriculture 

- with 83 percent of the land in farms in 1945. In the Lower Basin 92 

- percent was in farms, in the Eastern Plains 94 percent, in the Western 

Plains 84 percent, and in the mountainous Upper Watershed only 50 per- 

cent. liuch of the Upper Watershed is in public omership. Although it 
is not included in farms and ranches, most of it is used for grazing. 


. With the exception of parts of Missouri, the eastern portion of the 
Basin has the highest intensity of cultivation (Figure 14). In general, 
the proportion of cropland declines from east to west in the Basin, 
except where conditions are favorable for wneat production or where 
igation agriculture is important. The principal exception is found 
‘Ozark highlands where the proportion of cropland is relatively 


am 24 oe 


Table 8,.—-Land Use in the Missouri Basin 








Type of Use : Area. 
: Million Acres sy 

Cropland : 113 

Grassland : Ha 

Forest and woodland : 15 

Other uses - DaLA fa 

Total 340 
























Cropland in the Basin is estimated at 113 million acres, including — 
rotation hay and pasture, at the present time. There are 175 million 
acres of open grassland. Forest and woodland are estimated at 45 million 
acres, some of which are used for grazing, Other uses, such as roads, ~ 
towns and parks, account for 7 million acres. 3 


In the Lower Basin and the Eastern Plains, more than half of the 
land is used for crops compared with 18 percent in the Western Plains 
and only 5 percent in the Upper Watershed. Seventy percent of the crop— 
land in the Basin is located in the Eastern Plains and the Lower Basine — 


Grassland is of major importance in all parts of the Basin. The \ 
highest proportion of grassland occurs in the Western Plains with 63 
percent, and the Upper Watershed with 59 percent. In the Eastern Plains 
39 percent of the land is in grass and in the Lower Basin 28 percent. Z 


Forest and woodlands are important as a land use in the Upper Water- 
shed, the Western Plains, and the Lower Basin but occupy a small portion 
.of the lands in the Eastern Plains. f large part of the forest and wood- 
land in the two western areas is in national forests and on other public 
land, but in the Lower Basin it is on private land, mech of which is in 
farm units. 

according to the Census of Agriculture, irrigated land in the sae 
Basin increased by more than 1 million acres from 1934 to LAA y and thes 
farms reporting irrigation increased by 3,600 (table 9). The increase 
farms was entirely. in the Pleins areas. In the Upper Watershed and hee 
Lower Basin, there was a decrease in the number of irrigated farms. 


Table 9.~-Irrigated Land in Farms 1934, 1939, and 1944, Missouri River 








Basin 2/ 
Year : Farms se a ; _ Avea Irrigated 
: Number Ca Acres 
1934, : 345300 : 2, 853,000 ‘ 
1939 : 36,700 : 3,650,000 4 
LOLA : 37,900 pg 3,903, 000 he 


1/the Census of Agriculture reports land irrigated as reported by indi- 
vidual farmers. The figure is generally somewhat smaller than that — 
obtained through the Census of Irrigation which is teken from managers 
of irrigation enterprises. For example, the Census of icult 
reported 3,650,000 acres irrigated in the Missouri | ‘Basin in a 
the Cansus of Irrigation reported. ml Bn 3 
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About 70 percent of the farms in the Upper Watershed reported irri- 
gation. Irrigation is also important in the Western Plains although only 
25 percent of the farms there reported water used for that purpose. Irri- 
gation was practiced on a very small proportion of the farms in the 
Fastern Plains and the Lower Basin. In the Missouri Basin as a whole only 
_ 6.5 percent of the farms reported some land irrigated in 19R2.) (tapes LON 


_ Table 10.—Proportion of Farms Reporting Irrigation in 1944, by Areas, 
Oe.) Missouri River Basin 





ee a 


Farms Reporting 


Area : All Farms : i 

es... : : Irrigation 
: Number : Number Percent 

Upper Watershed : 15,738 rporrape Bi Ries St 9, 7026 

_ Western Plains 2 91, 835 5 ane 2429 
Eastern Plains : 173,245 : 3,013 nen 

Lower Basin : 301,172 oe Sa Ny = 
Total $ 581,990 a Shy Pho 65 


| 
| 
| 
| 
| 


Source: 1945 Census of Agriculture 
FARM INCOME 


The Missouri Basin has experienced wide extremes in total farm 
income. Drought and low prices combined to produce very low farm income 
during the 1930's in contrast with the favorable weather and high prices. 
which combined to produce high farm income during the 1940's. 


Income from the sale of crops has been especially erratic. The 
year-to-year variation, compared to the average of the. 24-year period 
1924 to 1947, is given in Figure 15. The period from 1924 to 1929 was 
_ f§elatively stable at about the 24-year average. In the drought period 
' 1931 to 1940 income from the sale of crops was very low. The low point 
of the period occurred in 1934. Wartime demand and prices and almost 

ideal weather produced the record-breaking income of the period 1942 to 
1947. In 1947, income from crops reached a high of over 3 times the 
average of the 24-year period. But during veriods of high prices, farm 
' costs increase so much that a decline in income through either drought 
4 or price decline results in farm distress. 


About 45 percent of the farm income was produced in the Lower Basin, 
where Livestock and livestock product sales exceeded crop sales four to 
one. The Eastern Plains produced about 30 percent of the total incone. 
In this area sale of crops was more important as a source of income than 
livestock and livestock products. Although the Upper Watershed and the 

- Western Plains combined has about 60 percent of the land area, they pro- 
duced only 25 percent of the total income (table 11). 


=~ 26 — es ae a 


es Areas, Missouri River Basin, 1944 i 
: ; :Livestock &: 1/: Used by | 
Area 













Table 11.—Value of Farm Products Sold or Used by Fam Households by 





Total : Crop : Livestock ; Fores > Pesce 4 
+ Products ;:Froducts, Households — 





o> ef ee o0. 


Thousand :Thousand: Thousand ; Thousand: Thousand 
Dollars :Bollars: Dollars :Dollars : Dollars. 
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Upper Watershed : 103,361 : 26,331 W2;018's 66: 4,886 
Western Plains : 559,640 :242,584 : 287,997 : 155% 28,904 
Eastern Plains +: 833,337 +:400,636: 373,011: 121: 595509 
Lower Basin 21,209,550 :233,504 : 868,857: _ 923: 106,266 

Total 22,705,888 :903,055 : 1,601,973 : 1,265: 199,625 — 





e e e ° ° 


WV toes not include timber cut from national forests and other land not — 
considered in farms, = 











Source: 1945 Census of Agriculture 


Income per acre is highest in the Com Belt areas of Iowa and — 3 
Nebraska (Figure 16), The wheat and general farming areas are next asia 
income producers. The grassland areas generally are lowest in income 
Per acre, except for thgse counties that have considerable irrigated 
land. : | 


os 


Low~i{ncome Farms 


Widely fluctuating farm income is a major problem in the Missouri _ 
Basin. However, there is also a problem of chronic low-income farms. ” 
In 1944, 149,000 farms, or 26 percent of all farms, had gross incomes 
of less than $1,500, representing only 4 percent of the total farm 
income in the Missouri Basin, The distributidn of these farms by coun— 
ties is shown in Figure 17. 4 


_ In the group of 149,000 farms with incomes of less than $1,500 are 
many part-time units or rural residences. The operators of these units 
are only partially dependent on the farm for their livelihood, The . 
problem farms are those small income units with no other source of - 
income. Although exact information on this type of unit is not avail- — 
able for the Missouri Basipy small scale farms in the area are estimated 
at about 50,000 in number.4/ These units are characterized by a small — 
investment in land, small acreage of cropland, small investment in A 
livestock, and inadequate machinery and equipment. Few. of them .27 
have running water, electricity, telephones, and other modéim: facilities. 


oe: 





1/Rstimate based on comparison of the 1945 Sample Census for the Missouri 
Basin States with the farm income distributions in the Missouri Basin. 
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In many cases these small-scale farms are on land that presents a 
serious problem of erosion control. The farmers are often financially 
unable to participate in conservation programs. Public prograns of edu- 
cation and assistance in land conservation are confronted with special 
problems of reaching this group of farmers. As this important group often 
has numerous representatives in criticel areas, special provisions are 


-. needed to meet this situation. 











FARM VAIDATION 


The total farm valuation in the Missouri Basin in 1945 was 9.1 
billion dollars with about half of the total. value in the Lower Basin. 
The largest investment, 6.6 billion dollars, was in land and buildings. 
The value of livestock was 1.7 billion, and farm implements were valued 
at .8& billion, 


The highest values center around the Corn Belt area of western 
Iowa and eastern Nebraska (Figure 18). 


LAND OWNERSHIP AND TENURE 


Land Ownership 


About 72 million acres of the 340 million in the Missouri Basin are 


in public owmershin. Farm operators ow about 147 million acres and the 


rest is ommed by non-farm individuals or private institutions. Public 
owershid is concentrated in the western part of the Basin. More than 
one-half of the land in the Upper Watershed is publicly ovmed and one= 
fourth of the land in the Western Plains is so ovmed. In contrast, only 
5 percent of the land in the Eastern Plains is in public ownership, and 
in the Lower Basin less than one-hulf million acres (Figure 19). 


Farm operators own 48 percent of the land in the Lower Basin. The 
Western Plains and the Eastern Plains are nearly as high with 46 and 43 
percent. In the Upper Watershed farm operators own 30 percent of the 
land. Non-farm individuals and private institutions form the largest 
owmership group in the Eastern Plains and the Lower Besin with more than 


half of the land. In the Western Plains, this group ows 29 percent, 


and in the Upper Watershed 10 percent. 


Both federal and State owmership are concentrated in the Upper 


- Watershed and the Western Plains (table 12). The major agencies that 


administer land in federel ownership are the Bureau of Land Management, 
the Forest Service, and the Office of Indian Affairs. School endow- 


ment lands represent the major type of State ownership. 
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Tenure of Farm Operators 


— In 1945, 234,000, or 40 percent, of the farm operators in the 
Missouri Basin owned all the land they operated; 143,000 farm operators, 
or 24 percent, owned part of their farms and rented part. Thus 64 per- 
cent of the farm operators owned some land. There were 202,000 tenant 
operators that did not own any of the land in their farms, This group 
made up 35 percent of the farm operators. Only 1 percent of the farms 
were operated by hired managers. The proportion of full owners was 

_ highest in the Upper Watershed and Lower Basin, and lowest in the East— 
em Plains. The vroportion of part owmers was highest in the Western 
Plains . and lowest in the Lower Basin. There was not so much variation - 
in the proportion of full tenants. The Eastern Plains was highest with 
38 percent, and the Upper Watershed lowest with 23 percent (table 13). 



































e Share leasing is the predominant type of lease in all areas. 

_ Combination share-cash leases account for about a third of the leases 

in the Eastern. Plains and the Lower Basin, but are less important in 
the Upper Watershed and the Western Plains. About a third of the leases 
in the Upper Watershed were cash loases, compared with a fourth in the 
estern Plains and the bower Basin. Only 6 percent of the leases in the 
Eastern Plains were for cash. 


_ Relation of Farm Ownership and Tenure to Land Management and Conservation 


a _ Effective conservation programs depend on the full cooperation of 
, both owers and operators of land. This is the case whether improved 
_ techniques of management, practices to protect land, or structures for 
retarding waterflow are involved. 


| Many kinds of land improvements are costly, but most will pay for 
themselves in time. Once owner-operators understand the benefits to be 
derived, most of them will feel like going ahead with their share of the 
necessary improvements. But owner-operators are not always able to 
finance the improvements. 


_ When owership and operatorship are separated, as is the case with 
more than half the land in the Basin, the problems are more complicated. 
There is the question of equitable distribution of costs and returns 
between landlord and tenant for improvements. New practices often re- 
quire new standards. Existing legislation and custom are often inadequate 
as guides for landlords and tenants when new measures or new methods are 
involved. 


Be “Tenants may lack incentives because returns on investments often 
are spread over many years, but few tenants have any assurance of a 
‘lease beyond the current year. There is little incentive for then to 
invest or put forth effort if there is no assurance of being able to 
share in the benefits. Furthermore, when a tenant invests his own 
“mds and effort to improve the land he needs to be assured that the 
landlord will not increase the rent because of the improvemente . 
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Thus, conservation programs can be accelerated when problems of 
finance for both owners and tenants, equitable distribution of returns, 
equitable landlord—tenant relationships, and increased owership by 
Operators receive adequate consideration. 


FOREST LANDS 


The forest lands of the Missouri Basin comprise only 14 percent 
_ of the area, but they are of vital importance to the people of the 
'. Basin. 


: The term, "forest land," is used here to include intermingled and 
_ adjoining forest range lands, mountain peaks above the timber line, 
and small wooded areas scattered throughout the farming areas of the 
Plains States. Lands not supporting trees at preset but which are 
better adapted to forest than any other use likewise are included in 
the forest lands. The distribution of forest land by owmership is: 


NavLOnal, TOPESLs... dstenesenevee.  1O¢345,000. acres 
Other federal ownership....eees 5,089,000 acres 
State, county and minicipal.... 566,000 acres 
Private farm (including 
shelterbelts and wind- : 
Peer ean seek ik'sle see eee ee. 14,929,000 acres 
ELAVATS NONwEaTM. Nes e'ed's do vase 8,171,000 acres 


The National Forests cover much of the high Rocky Mountain area 
_ (Figure 20). A large proportion of the other federal land is located 
fain the high piains bordering the momtains. This is principally under 
_ the jurisdiction of the Department of the Interior. In the Ozark high- 
- ands of the southeastern part of the Basin is found the greatest 
- concentration of forested land outside of the Rocky Mountain area. 
_ Most of this is in private ownership. 


Forests As a Regulator of Water Supply 


- Forest lands are important sources of water. The Great Plains 
obtains its irrigation water primarily from the Rocky Mountain head~ 
waters of the South and North Platte, Yellowstone, and Missouri Rivers. 
Water for industrial and domestic use also flows from these mountain 
lands which are remote from the areas of greatest water use. 


| The national forests, which cover much of the high Rocky Momtain 
area, play the major role in the Basin's western water supply (Fig. 20). 
At the higher clevations, snow-melting extends into late spring and 
early summer, making water available when downstream requirements are 
high. For example, about 40 percent of the runoff from the national. 
forests of Colorado and Wyoming takes place in June and July. 
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Thé average annual flow of water from the 16 million acres within | 
the national forests of the western part of the Basin is estimated at ~ 
approximately 12 million acre feet. This is more than one-third of all 
the water potentially available for irrigation. a 


Numerous impoundments have been constructed for irrigation and 
power within the western forested area, many of which are within the 
national forests. Much of the water impounded further downstream for ~ 
irrigation and as an aid to navigation also comes from the forests of 7 
the Rocky Mountain area. Some 45 cities, towns, and rural communities — 
with a total population in 1940 of 590,000 people, are dependent upon ~ 
water that flows from these national forests for their domestic water 
supply. In addition, an umknown, but sizable, volume reaches under — 
ground “besins from which it is recovered for irrigation and domestic © 
use; 


Timber Production 


Timber contributes only a fraction of what it could to the develop 
ment and stability of the Basin economy. The values that may be realize 
would be reflected not only in local use of the timber for lumber and — 
other wood products, but also in the establishment of new industries, — 
more opportunities for enployment, new buyers for local products, and j 
many other ways. 3 

Ownership and growth of the forest land which can produce timber | 
in commercial quantity md quality are shown by table 14. 


Table 14.--Ownership and Condition of Commercial Forest Lands =n the 
Missouri River Basin 


Federal : States 4: 3 Prbvabes foes ig 
:National: Other : Cowty =: : : Total® 
: Forest :Federal: Municipal : Farm :Non-farm: 7 

Thousand : Thousand : Thousand Thousand 

Acres or: BREYER) Acres Acres © 
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Forty-five percent of the commercial forest land is on farms and 
38 percent in the national forests. Fourefifths of the public forse 
are in either saw-timber or pole-timber stages of growth; but almost — 
half of the private forest lands are in seedlings and saplings, or are 
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in the Missouri River Basin” 
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poorly stocked and denuded. This contrast is reflected in estimates 
of saw-timber volume: 70 percent of the 29.3 billion board feet in 
the Basin is on the national forests. Ownership of saw-timber on 
commercial forest lands is as follows: 


National forest ey en 000,000 -board:,feet 
Other Federal ownership 267,000 ,000 board feet 
State, county and municipal 5lud, ,000 000 board feet 


Private farm (including 
shelterbelts and Wind 


breaks) 1,,713,000,000 board feet 
Private non-farm “1,073 000,01 Q00 board feat 
Total Woatiye (.2.500G; 000 board rect 


. The forests of the Basin supply less than 20 percent of. the 


area's present annual .cmsumption of lumber which is estimated at 


657 million board feet. A similar situation exists for most timber 
products, although wood for fuel is a notable exception. High freight 
cnarges and limited competition in distribution have added.to the, cost 
of lumber aid other wood products in the Basin, 


‘Ihe annual-cut of timber from the national forests. inthe Basin, 
approximavely 150 million board feet, is less then half of the volume 
that might be rempved. The present output is being, used for lumber, 
poles, mine timbers, pulpwood (for shipment = the Lake States), fence 
posts and fuelwood. There are large blocks of mature timber, princi- 
pally ponderosa pine, lodgepole pine, Douglas fir, and Engelmann spruce, 
in the chy) Mountains eee still lack roads to make them accessible 
for cutting 


Shelterbelts and Windbreaks 


Tree planting on the plains has been undertaken from the days 
of the early settlers. larly plantings for protection of farmsteads 
from wind and sun were followed by more extensive efforts to produce 
timber, to protect fields from wind erosion and to provide more favor- 
able conditions for production of cultivated crops. In the 1930's 
a vigorous organized cooperative program between farmers, State agencies 
and the federal government greatly accelerated the rate of shelter- 
belt planting ad extended it into the driest portions. of the high 


plains. This joint undertaking has been terminated but the eRe 





has continued at.a reduced rate. Some 96,158 miles of shelterbelts 

and windbreaks have been established. The values of plantings have 
been clearly demonstrated in sundry uses such as protecting buildings 
and roadways, checking wind erosion, camserving moisture, sheltering 


livestock and mcouraging growth of wildlife populations. Interest 


in windbreak and shelterbelt planting is now widespread throughout 
the plains area of the Basin. 
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Graging Use 


Forest, Fanges are found principally within or near the national 
forests in Colorado, Wyoming, Montana and South Dakota, and to some extent 
in Missouri. They are of primary importance to the economic stability of 
several thousand livestock operators and the welfare of the commnities 
in which the ranges are located. These areas consist of brush, grass, 
and weeds intermingled’ with or near forested lands, stringers of feed 
along mountain streams, mountain meadows at the higher elevations, and 
open glades in the eastern part of the Basin. 


The need for supplemental feed for livestock from this source 
is particularly prevalent among the nearby small owners. This is il- 
lustrated on the Black Hills and Harney National Forests in Soutn Dakota. 
The majority of the 600 ranchers who have permits to graze livestock 
on the national forest lends live on small ranches within the national 
forests. The grazing cf beef nd dairy cattle, horses, and sheep is 
Closely integrated with the production of crops and part-time work in 
other types of employment. Thus the use of the’ forest range contributes 
materially toward the support and general welfare of 10,000 to 12,000 
people within this area. : 
A large part of all the national forests in the basin are grazed 
by livestock. During 1947 these forest ranges were distributed anong 
approximately 3400 livestock operators who grazed about 231,000 head of 
cattle and 586,000 head of sheep. The use totaled approximately 1,010, 600 
sow months and 1,270,900 sheep months. In addition, about 100,000 calves 
and 500,000 lanbs under six months of age were also fed. 
The forest ranges in the western part of the Basin usually are 
used for grazing during the four summer months. While the season is 
short, it is a critical period for the livestock operator. The animals : 
make their greatest gains in weight in this period, | ; 
. 
More than 70 percent of the woodlands in the Ozark Highlands is «_ | 
grazed in varying intensity. In many cases the need for shade and shelter — 


to protect livestock from sun and wind and the lack of adequate fencing —— 
to control or distribute livestock use have reduced the carrying capacity 
of the ranges. The clearing of wooded areas for pasture by killing and.- 
burning the timber, followed with grazing by goats, often causes heavy 

top soil losses. With these practices, feed has become scarce and low 

in nutritional value. Estimates show that 20 to 80 acres are required 

to furnish enough feed for each head of cattle for an 8-month grazing = | 
season. The results of continuous trampling end excessive grazing show— — 
up in reduced feed, in compacted soil, in erosion, and in damage to young 
trees. Sect 
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., Hecreation 





" Most of the forestéd “lands in the Missouri Basin with important 

p value for recreation are in federal or State ownership. However, many 

_ farm woodlots and shelterbelts have appreciablg.local values for picnic-— 
_ ing and small game md‘bird Munting. Some other more extensive privately 
- owned forest lands doubtless have considerable value for recreation, 
particularly hunting and fishing. 





The 25,000 square miles of national forests along the western 

_ vim of the Missouri Basin, including the Bighom Mountains and Black 

- Hills, provide some of the finest opportunities for forest recreation 

_. to be found anywhere in the United States. These areas are mostly 

' mountainous with hundreds of attractive lakes nestled among forested 

_ valleys and lofty, snow-capped peaks. Thousands of miles of small 
streams meander through the timber and open meadows to add to the scenic 
beauty and attractiveness of recreational use. Some forest lands are 
being kept in their natural condition for those who enjoy the wilderness. 








Be ey The less spectacular forest areas in the Great Plains and the 

_ Ozark Highlands of Missouri provide interesting wooded country that is 
_ enjoyed by those who live short distances away. For example, people 

_ from large centers of population, such as St. Louis and Kansas City, 

) Missouri, use the recreational facilities of the Mark Twain National 
Forest in the Ozark Highlands in all seasons of the year. 










The recreation resources of the national forests in the Missouri 

_ Basin are accessible to some 7,000,000 local residents and millions of 

» tourists. There are 329 camp ad picnic areas which have been developed 

_ for public use. There are also 22 winter sports areas and 5 Government— 

. owned organization camps.’ In addition, private individuals and organizations 
own 3& orgmization camps, 79 resorts, and 1,200 summer homes which 

are built under Federal permit. During 1947, the recreation areas of 

_ the national forests in the Missouri Basin received 1,900,000 visits. 

dn addition, approximately 6,387,000 sightseers used national forest 
highways and roads primarily to enjoy the forest environment and scenery. 







, A survey was recently completed in South Dakota, Colorado, and 
part of Wyoming to ascertain the amount of private capital invested 

in recreation developments on the national forests. Private investments 
(resorts, organization camps, Winter sports facilities, summer homes, 
cabin camps, etc.) totaled approximately 4,500,000 and 400 persons 

are employed seasonally in operating these businesses. On private lands 
_ Within the national forest boundaries, the investment in similar improve- 
ments was estimated at $2,000,000 with 200 persons receiving seasonal 


ent. 
gs The demand for recreation facilities on the national forests is 
increasing steadily. It now far exceeds the capacity of existing recreation 
areas which are limited by funds available for developing and administering 
recreation use. Adequate facilities for health and safety are not available 
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to cope with the increasing popularity of winter sports. Scatiered | 
hunting and fishing Camps are without the simples improvements for 
sanitation and fire protection. 


Three of the national parks bestride “the Rocky Mountains and lie 
partly within the Missouri River drainage. These are Glacier, Yellow = 
stone and Rocky Mountain. A fourth national park, Wind Cave, lies farther 
to the east, in southwestern South Dakota; the only national memorial park 
Theodore Roosevelt, embraces two extensive samples of the North Dakota qi 
Badlands. There are also a number of national monuments of either = 


+ . = “ . . . 4 . i 
historical or geological interest, as well as one much—visited national 1% 


memor&al, Mount Rushmore, in the Black Hills, | 


me 


- Allvet these arads tare administered by the National Park Service 4 
of the Department of the Interior. The three parks in the Rockies offer | 
Camping, hiking, mountain climbing, fishing, and, like all the other parks 
in the system, exceptional "natire recreation." All contain extensive 
roadless wilderness areas, Wind Cave National Park, above ground, is 
hotable for its bison and antelope. The national parks and forests offer 
different kinds of recreation and supplement each other in their attraction 
for people from all parts of the United States. ‘i 
- dam and reservoir are attracting thousands of visitor: 
to view the engineering feat and enjoy boating, fishing, and other forms — 
of recreation. As other bodies of water are formed in the Great Plains, — 
Similar opportunities will be available to develop additional recreational 


The Fort Peck 


' uses, 


Wildlife 

The forested areas of the Basin contain a suostantial share of 7 
the country's big game. In the National forests and adjacent lands, big 
game is estimated at about 225,000 —- 75 percent deer and 15 percent elk, 
The remaining 10 percent include antelope, black bear, grizzly bear, moose, 
bighorn sheep, and mountain goats. These estimates represent 12 percent 


of the elk, 31 percent of the grizzly bear, 15 percent of the moose, 26 | 
percent of the bighorn sheep, and 7 percent of the mountain goats reported 
for the Lg States. ; ‘an 


i mie 
Most of the native grouse species of North America are found in ei. 
the Basin, ranging from the alpine-inhabiting ptarmigan to prairie chicken, 
Among other iunportant native game birds are quail, mourning dove, and wild 
Turkey. The Hungarian end Chukar partridges have been widely introduced 

sections, The Chinese Pheasa 
n particularly successful in 
nearly every state in the Basin, — 
found in limited numbers in the 4 
and in greater numbers in other parts of the Basin, | i 


3 
farm areas and provides good hunting in 
Ducks and other migratory waterfowl are 
forested areas 
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| The headwaters of the Missouri River contain some of the finest 
_Sport fishing in the United States. For example, the national forests 
in the Basin have approximately 6,000 miles of fishing streams and 

| 30,000 acres of lakes. Principal species are trout (cutthroat, rainbow, 
lochleven, and brook) and the famous Montana grayling. In the warmer 
waters of the Basin, bass, sunfish, perch, catfish, and rough fish are 
common and provide much fishing. 


Statistics by states with territory in the Missouri Basin, indicate 
‘that some 990,000 state hunting licenses and 1,200,000 state fishing 
licenses were sold in the Basin in fiscal year ended June 30,.1948,.),..An 
estimate for the national forests indicates that those lands alone were 
| used by approximately half a million sportsmen. On an area sampled in 
| Colorado and part of Wyoming, the hunters stayed an average of 4 days 
and the fishermen spent approximately 9 days. Statistics are not avail- 
| able on the fish "datch", but the kill of big game on forest areas in the 
| Basin was estimated to be about 90,000. 
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PROBLEMS AND GOALS 


ACCELERATED AGRICULTURAL PROGRAM REQUIRED 


The Missouri River Basin is a national asset that is still 
awaiting full development, It is predominantly an agricultural area 
where production has not reachéd its full potentialities. Much remains ~ 
to be done to find and to adopt those agricultural measures that will 
conserve and use the land and water resources most effectively. 






The extremes in production and income and the resulting instability 
of population within the Basin, particularly in the Upper Watershed and 7 
Plains, have presented a challenge to the people of the nation ever aq 
Since the area was opened to settlement less than a century ago. “Rex ae 
curring and unpredictable periods of drought have characterized the 
Plains portion of the Basin. 4A dry cycle apparently occurred between 
1855 and 1865 and was followed by abovemaverage rainfall. The period 
from 1886 to 1895 was one of disastrous drought. 


The disastrous drought of the 1930's was especially severe in 1934 — 
and 1956. But the 1940's have been a period of unparalleled prosperity 
for the Basin due to generally adequate rainfall and high wartime and ; 
post-war prices, However, unfavorable weather must be expected in the | 


future. Local droughts usually occur every year in some part of the 
Plains. 


A major problem of the Plains has been drought, crop failure, 
and wind erosion, but other parts of the Basin, and even the Plains, 
have suffered from floods. Intense rainstorms have often produced 
severe damage to watershed lends and damaging floods. 


The Flood Control Act of 1944 by authorizing the Pick-Sloan Plan 
partially meets the challenge of protecting the Missouri Basin from the 
full impacts of disastrous drought and floods. Through the passage of — 
this Act and through substantial investments already made to carry out 
this multi-billion dollar engineering development on the Missouri River — 
and its tributaries, the nation has given concrete expression to a a 
national policy of investment in Basin«wide resource development. 

But comprehensive resource development cannot be attained without 4 
accelerating the agricultural program to complement and support the 
engineering phases. Plans cannot be made in terms of rivers alone. 
The rivers and watershed lands must be considered together. 
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But neither special authorization nor appropriation ms yet been 


made to carry on the accelerated program essential to the comprehensible 


development of the watershed lands of the Basin. 


Under present authori zations, programs of the U. S. Department 
of Agriculture must be carried out with essentially the same intensity 
throughout the nation. Under these nationwide authorizations effective 
contributions are being made, of course, to soil and water conservation, 


_ to forest and range conservation, and to the improvement of irrigation 


farming in the Basin. There is clear recognition, however, of the need 
for accelerating these programs to conserve and improve watershed lands; 
to build up and protect forest resources; to protect and develop the water 
resources; to enlarge and improve the farm land by irrigation and drainage; 
to reduce flood and sediment damage, and to support and balance the 

river development programs of other agencies in other ways. 


LAND USE OBJECTIVES 
The long-range land use objectives for the Missouri Basin are 
consistent with long-range national agricultural policy as well as the 


regional interest of this important area. 


The authorization and implementation of the Missouri River develop— 


ment program provided for under the Flood Control Act of 1944 is an 


expression of the wise national policy of developing the resources of 
all parts of the Nation. 


This policy calls for effective measures to protect as well as 
utilize to the full these new investments in our resources. This can 
be accomplished through the improvement as well as the protection of the 
productivity of the rich agricultural resources of the Basin. This is 
in line with the "national policy of organized, sustained and realistic 
abundance" of the U. S. Department of Agriculture. 1/ 


Agricultural problems and goals are described in this report in 
terms of their significance to Basin—wide comprehensive development, 
and in terms of the size and scope of the jobs that need to be done. The 
inventory of needs as set forth here is based upon many years of exper— 
ience, recorded observations, and research by the U. S. Department of 


1/ Programs to Effectuate a Long-Range Policy of Abundance, then 
Assistant Secretary of Agriculture Charles F. Brannan before House 


Committee on Agriculture and Subcommittee of Senate Committee on 
Agriculture and Forestry, October 6, 1947. 














Agriculture, the Agricultural Experiment Stations and Extension Servi 
in the 10 Missouri Basin States, and other State agricultural and ‘ores 
ry agencies. 2/ , 


STABILIZED AGRICULTURAL PRODUCTION 


Agricultural production will be stabilized and increased in the ~ 
Missouri Basin as the combined result of the accelerated program 
proposed in this document, increased irrigation construction by the — 
Bureau of Reclamation, flood protection by levees constructed by the 
Army Engineers, and improved technology generally. Some of this 
increased production may encounter difficulty at times in finding | 
markets as favorable as those during the war and immediately thereafter 
But from the long-run view, the proper development of the resources 
of the Basin will benefit the Nation through food and fiber production 
fitted to national demand, stable supplies of forest products, a more — 
stable basis for commer died and industrial development, and increased — 
recreational opportunities. nl 


a 


Good farm incomes are essential to a strong business situation and 
in turn, a healthy and prosperous business is dependent upon a - ~< 
prosperous and stable agriculture. No group stands to gain more than g 
agriculture from an increase in industrial expansion within the Missow 
Basin. Economic as well as social interdependence of rural and ban 4 
communities exists to a high degree. 


* 


2/ Reference is made to a report submitted by the President of the 
‘Congress of the United States on February 10, 1937, under the 
title The Future of the Great Plains. In his letter of trans— 
mittal President Roosevelt wrote: "The report indicates clearly 
that the problem of the Great Plains is not merely one of relief 
of a courageous and energetic people who have been stricken by i 
several years of drought during a period of economic depression. 
It is much more fundamental than that. Depression and drought % 
have only accentuated a situation which has been long developinge ~~ 
The problem is one of arresting the decline of an agricultural a 
economy not adapted to the climatic conditions because of lack 
of information and understanding at the time of settlement | and a 
of readjusting that economy in the light of later experience and 7 
of scientific information now available." (H.D. 144, 75th Congress 
ist’ Session.) It is noted, therefore, that the aorioubtines problem 
of the Great Plains have been brought to the attention of the a 
Congress previously. a 
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> eee egies: production in the decade immediately ahead must 

make adjustments for the-heavy drain placed on the land by intensive 

cropping. Those responsible for new land to be brought into pro- 

duction through new irrigation and new drainage programs will need 

to take account of changing demands. From both the standpoint of 

conservation and the necessary adjustment of production to demand, 

4 reduction of grain crops and some intertilled crops will be needed. 

Greater emphasis will need to be given to sod crops, high quality hays, 

os improved rotation pastures, together with the livestock needed for 
pore utilization of increased forage, 
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"oi CONSERVATION ON FARMS AND RANCHES 





oe Conservation needs in their varying aspects of erosion, water 

_ losses, irrigation and drainage, and improved management of soils, 
erops, range, and woodland are common problems for nearly all farms 
and ranches in the Missouri Basin. Most of them either contribute 

_ flood water and sediment or bear the brunt of their downstream damage. 
In order to help land owners and operators to deal adequately with 

_ these problems, the program must provide for the effective use of land 
_ and water through desirable combinations of conservation practices and 
_ measures which will maintain and improve productive capacity. 




























; ‘Changes in land use are desirable on some 23 or «4 million acres, 
» especially in areas of critical erosion. At least 10 million acres 

. of crop Jad, in a total of 112 million acres in the Basin, should be 
> returned to grass. Most of this is eroding, dry farm lamnd and, by 
far the larger ciel was used to grow wheat and flax in and after the 
4 Second World Wa P9 


4 its Wha paearanine the adoption of conservation farming and ranching, 

“ the program must emphasize the need for a higher proportion of land ae 
_ rotation hay and: pasture and a corresponding decrease in inter tilled 
and close-growing crops. Livestock use should be adjusted to range 

- conditions. The need exists to reduce water losses arising from reser- 
A voir sedimentation, faulty canals and ditches, improper et ara an and 
q drainage, and non—productive vegetation. 


d ‘One of the cardinal principles on which the program is founded is 
that conservation and use of land and water must be dealt. with as an 
 hasdaalee problem. The program also recognizes that farmers and 
ranchers have the capacity to solve conservation problems, in spite of 

_ their complexity, if a. reasonable amount of public assistance is’ 
provided. Farmers and ranchers are expected to assume primary local 
“responsibility for their conservation programs and, if possible, 
undertake them through continuous‘ and effective group action. Organized 
activities are, moreover, a suitable channel through which public 
assistance can.reach farmers and ranchers, 
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Shelterbelts and windbreaks need to be greatly expanded in 
parts of the Missouri Basin. The numerous benefits of a shelterbelt 
program include protection in all seasons to homes, livestock, 
gardens, orchards and fields, soil and water conservation, improved 
and protected highways in all seasons, added protection to wildlife 
and beauty to the landscape, and an increased supply of fuelwood, 
post, and other timber products. | oe 


CONSERVATION AND USE OF THE FOREST RESOURCE 


The forest lands of the Basin, which now supply less than 
one-fifth of the lumber and other wood products used in the area, 
are capable of yielding continually more than double the present 
output. 


The timber resource objective is to place and keep all commercial 
forest lands in condition for maximum .sustained yield production of ~ 
lumber and wood products consistent with the requirements of other 
forest land uses. This requires a high degree of efficiency in fire 
control on all forest lands. The application of good management is 
the key to high levels of timber production. Public acquisition of . a8 
forest lands, including areas lacking adequate management as well as ; 
those necessary to the economic management of public lands, is involved 
in attaining the desirable objective. Rebuilding of run-down hardwood’ 
forests and replanting of poorly stocked and denuded areas are essential. 
Road construction is required to open presently inaccessible areas for ~ 
cutting in the western national forests, The goal also implies creating 
and expanding markets for little-used species and sizes. Its attainment 
should provide a 400 to 500 percent increase in employment in harvesting 
timber and manufacturing lumber and other wood products. a 







The forest ranges in the national forests and adjacent woodlands 
are of vital importance to local livestock enterprises as a source of 
feed and are also valuable for watershed management purposes in aid of 
flood control and to assure water supplies for irrigation and other uses. 

Present deteriorated conditions on some of the western ranges in > 
the national forests, the grazing districts and other public lands as 
well as private lands show the need for extensive treatment to increase — 
forage production and to check erosion. In many areas signs of range 
deterioration are not generally recognized, and the serious damage to mm 
the productive capacity of the land is not accepted even by many of 
those most closely in contact with this damage, 

Poor and depleted conditions are prevalent on perhaps 1 million 
acres of forest range below the national forest boundaries in Colorado 
and Wyoming. These lands are now used mainly for livestock grazing, 
but they have a higher value for watershed protection. In some areass, Fl 
watershed damage from overgrazing is augmenting periodic flood damages 
to local communities which already exceed the tax revenue that the i 
lands can pay. 
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; Similar problems resulting from overgrazing exist on the open 
_ range lands of the western plains and the upper watershed, including 
those administered by the Departnent of Interior. 


: ae Throughout the hardwood forests of the eastern yart of the Basin, 

_ the cream of the commercial species has been cut with insufficient 

_ attention to their replacement. Overcutting, overgrazing, burning, 
and in some instances unwise land clearing have greatly reduced the 

_ forested area and have impaired the quality and productivity. Stands 

_ of high-quality sawetimber of desirable species have been replaced by 

_ serubby stands largely of inferior species. Forest depletion has 

_ meant a loss of basic wealth. Markets for local forest products and 

the returns from labor have been depressed. 


. Heavy losses have occured from fire, insects, and diseases. 

| In Montana, it has been estimated that 3 billion board feet of lodge- 
_. Pole pine has been killed by bark beetles during the past 30 years. 

_ In addition, more than 2 billion board feet of ponderosa pine, Doulas 
_ fir, Engelmann spruce, alpine fir and white-bark pine have also been 
_ destroyed. In the eastern limits of the Basin, a wide variety of leaf 
_ feeders and wood borers attack both native and planted trees. Although 
| Serious outbreaks are few, recurrent defoliation in combination with 
) drought is credited with killing a sizable percentage of the trees in 
" some localities. The chief losses from such insects, however, are 
reductions in rate of growth and loss of quality. 














Oak wilt is a serious threat to the hardwood forests, while 
diseases that cause losses in timber volume and quality are prevalent 
) in softwood stands (ponderosa pine, Douglas fir, lodgepole pine, etc.) 
_ which have passed maturity. 


. Damage from fire cannot: be readily appraised. Even though trees 
survive, they are frequently scarred or their resistance to attack by 
insects and diseases is lowered. Damage to timber resources in“ © 
» Montana, Wyoming, and Colorado was estimated at $66,000 for 1946; in 
_ Missouri (entire State), $231,000. 


q ' The management of State and privately owned forest lands leaves 
much to be desired. An expansion of the cooperative federal-State 
programs in providing technical education and service to small woodland 
‘Operators is needed. 





per ti . ‘ 

The rehabilitation of privately owned forest lands is handicapped 
by the lack of trees for planting because of the inadequacy of existing 
nurseries which supply planting stock for this purpose. 
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REDUCTION OF FLOOD AND SEDIMENT DAMAGES PSRs 





One of the goals of the agricultural orogran is to reduce damages 
caused by floodwater and to prevent erosion thus reducing the amount- , 
of sediment damage. Fortunately the conservation measures and practices 
recommended for the lands of the Basin result not only in conserving © 
the land and increasing production, but also in substantial hating 2 
from reducing floodwater and sediment damages. 






In the Basin as a whole, a large proportion of the reduction in 
damage from floodwater and sediment will be brought about by the con 
servation measures to be applied to the cron, range, and forest lands 
of the watershed. The practices and measures necessary to conserve 
the soil and promote a stable and prosperous agriculture will, there- 
fore, constitute the principal means of carrying out the Department's 
responsibilities under the flood control acts. However, in many cases 
aaditional benefits can be secured by measures and works not ordinarily © 
constructed by individual farmers. The supporting program of stabi liz— 4 
ing measures for small watercourses will complete and round out the 
total program in aid of flgod control. : 


NHANCEVENT OF WILDLIFS AND RECREATION 


The best land use for several million acres of the land in the 
Basin will be for recreation and the production of wildlife, while the 
principal of multiple land uses will result elsewhere in increased 
recreational uses and the wider distribution of the optimum in wild- 

i fe ig 


The inter-relationship of wildlife production with the management 
of other land resources is in need of greater attention. Fish and 
wildlife are more than an incidental resource, and adequate provision 
must be made for suitable environment. It is an objective of this 
program, therefore, to integrate wildlife habitat needs with timber 
cutting, grazing, and other land uses so that each locality will make 
its full contribution of wildlife along with other land resources. 


The recreational use of forest lands is steadily expanding. The 
trend of mounting use is expected to continue over the next 30° years. 
Recreational use of national forests areas in ths Basin is expected | 
to increase by 1230 percent in Montana, 300 percent in Colorado and 

part of Wyoming, and 500 percent in Missouri. 

The problems of providing and maintaining necessary facilities 
end services to handle the persistent expansion of recreation use 
are increasing year by year. This is particularly serious in the 
West, where many cities obtain domestic water and recreation from the — 
Saie watershed. It is entirely practicable to plan such dual use, bat y 
it is essential that proper sanitary and fire protection facilities 
be installed to protect the water supply and the watershed. 
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Timely planning and development of recreational facilities on 
sound principles of good land management is essential to meet these 
growing requirementsse An urgent aspect is the restoration of over- 
used public facilities to full usefulness and the expansion of 
facilities into’ new areas which will distribute the pressure of 

_ recreational usese As most of the forest lands’ with recreation values 
_ are in public ownership, a grcat deal of the responsibilities for 
additional development will fell upon public agencies. Their acqui- 
Sition of tracts with high recreation value, highway screening strips, 
‘parking areas, and wilderness land is desirable, However, private 
individuals and organisations should not only develop recreation 
facilities but also take part in cooperative programs with public 
agencies where mutual interests can be advanced. 
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HEADWATER PROTECTION — 





- Steep headwater areas’ are best protected by forests in good, 
healthy condition. The presence of good forest cover — trees, 

shrubs, grass, and litter — provides protection and stability to the 
soil. It is protected from dsep freezing and the resulting porous 
character enables the Soll readity to absorb and detain the water from 
rains and-melting snow. Good forests hold down the amount of runoff 
and reduce the height and frequency of destructive flows. Water that 

_ moves through the forest soil returns to the surface in natural 

springs and stream channels or collects underground where it may be 

_ made available by pumping. The clear sustained flows of well-—forested 
_ watersheds:are the direct result of the ad balance between forests 
and the soil. 































In contrast, the soil loses its porous structure and much of 

its absorptive capacity when the: ground is bare or when the mulch is 

destroyed, as by fire.. Similar unfavorable conditions develop on over- 

.grazed forest ranges when the ground cover is too closely clipped and 

_ the surface is compacted by livestock. When the surface soil is thus 

| altered and exposed, runoff gains in volume and speed. Organic 
material is oxidized and the top soil, containing the rich, spongy 

humus, is carried away. Heavy rains compact the soil and seal the 

' surface against infiltration. Tne loss of vegetation also permits 

_ soil freezing and thus cuts down the percolation of snow-water. 

All this means impoveri shuent of the land-and impairment of the 

Quality and-usefulness of the water. Under such conditions, 

- fluctuations’ in stream flow are magnified. Streams rise swifly to 

flood ‘stages. with sach rain only to. drop to very low yields or even 

to disappear temporarily. And because less water cates into the soil, 

less water replenishes the underground basins. 

5 Furthermore, the absences. of cover invites cates wi th resulting 
sedimentation damage. The loss of the porous surface soil exposes 
the denser and usually much more erosive subsoil. In only a few 

years erosion damages may become so serious that the adverse effects 
will be felt for decades. 


ae 


The goal in fire control for the mountainous forest lands in the 
western part of the Basin is to keep the average annual burn damage 
within one-tenth of 1 percent of the protection unite For the lands 
which are managed for the protection of high watershed values, a hy 
protection unit may be as snall as 100,000 acres. On other forest 
lands, the protection unit may be a million acres, In the eastern — . 
broadleaf forest of Missouri, much of which is still without organized 
protection, the goal for State and private forest lands is five-tenths 
of percent. Fire protection on the national forests is approaching 
one-tenth of 1 percent of the total land area protected, while on other — 
forest lands the proportion of burned area is considerably larger. 


In the national forests a high degree of fire protection has been 
maintained. In contrast fire damage on some private forest lands has 
been much higher. States and the U. S. Department of Agriculture are 
authorized to cooperate with the State forestry agencies in protecting 
State and privately owned lands from fire. Federal cooperation is At 
now being used in Montana, Colorado, South Dakota, Minnesota, and parts 
of Towa and Missouri. All forested areas in the Basin are not yet 
under protection and present standards of protection are not adequate. 


Fire losses are not confined to the destruction of timber; ae 
recreational opportunities, fish and wildlife, and feed for livestock 
are also damaged. Moreover, the soil—protecting litter of twigs and 
leaves on the forest floor and the organic material in the soil itself. 
are destroyed. 


In parts of the Rocky Mountain area, land use practices have q 
accelerated damages from soil erosion and floods. On the Slopes subject — 
to violent thunderstorms, some soils are highly erosible and easily | | 
damaged if unprotected by vegetative cover. Here fire, livestock and 
big game grazing, mining operations, logging, and road building have 
contributed to extensive sheet and gully erosion, accerlerated and 
concentrated runoff, instability of strean channels, heavy silt move— 
ment, and more frequent and larger floods. Erosion generally has not 
been so widespread at the higher elevations where the land use is less 
intensive, but in localized areas erosion is prevalent and frequently 
serious. | . 


Many of the valley bottoms throughout the Basin are wooded, and 
trees occupy sandbars and islands in the larger rivers. Although the 
woodland along the streams is generally beneficial in preventing bank~ 
cutting and erosion, much of that growing in the bottoms proper and on 
adjacent areas with a high water table may be wasteful of water. 


In the Ozark Highlands, watershed conditions have been seriously — 
impaired by a long history of repeated timber cutting, burning, and 
overgrazing. For the most part the forest has been reduced to a i 
scrubby growth with little if any accumulation of litter on the grounde 
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As a result, runoff is excessive and streamflow unstable. In this 
- part of the Basin flood damage to valley lands is a major problem. 
pon the other hand, hydroelectric power installations frequently.suffer 
‘ from inadequate water supply during dry seasons. Seasonal water - 
* shortages also affect a large local haan ata which depends upon .. 
wells and small reservoirs, 
| Ratee cha management has for a goal ‘the reduction of flood and 

ie sediment damage, While land and its cover is unable to Cope completely 
with conditions: which cause large floods, good land ‘management, with 
minor upstream engineering works, can do mech to prevent damage in 
smaller tributaries and can aid substantially in reducing flood flows 
in larger channels. Good watershed management can also contribute 
significantly to the protection and efficiency of storage reservoirs 
Les through reducing the rate of erosion and consequent reservoir sedi- 

_ mentation. ‘High quality water for domestic: and oo other forms of use 
: is mother valuable product. 
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DRAINAGE OF FARM LAND 

Adequate ise tabs Ls Biaenaiy. to berioulitiral ‘dsduckd a on 

| considerable areas of land in the Missouri Basin. Drainage of lands 

| suffering from too much water is équally as important to the general 
agricultural welfare as the irrigation of lands with too little water. 
_ Rehabilitation of drainage systems already installed but not function- 
ing adequately, as well as the construction of new drainage systems, 

- is required. Adequate drainage systems, should: be plamed and installed 
concurrently with the planning and netpitihoe ean of ‘levees to protect 
river bottom lands from overflow, da 








INCORPORATION ee TRRIGATION IN BASIN AGRICULTURE 


New Senet eri of 6 A on acres must be fitted ited? the Basin's 
| agricultural pattern of 113 million acres of crop land and’175 million 
acres of range and pasture. This is a new and large scale task, 
especially where dryland farms are now occupied by .farm Ponta aus 


q In mach of the Missouri Basin the value of water as a production 
factor changes from year to year —— from years of adequate rainfall, 

to years with short drought periods, and, finally, to the extreme 
years of almost complete drought. New’ farming operations must be set 
up to use climatic advantages of the better yéars and yet make irrigation 
D continuous, integral part of farm operations, The benefit of irriga~ 
tion in much of the Basin, therefore, comes both from increases in 
‘Production and from the prospect of more stabilized production. This 
set of conditions means that successful irrigation in the subhumid 
areas will rest upon a different set of Speen than those: found 

a distinctly arid HN a 


~ 48 « 


Luxuriant irrigated crops draw more heavily on the reserves of 
soil fertility than the less bountiful yields of unirrigated land. 
Soil fertility and physical soil properties favorable to irrigation 
are likely to be impaired unless farm management is adjusted to the 
new conditions, Research in irrigation agriculture needs to be forti- 
fied and extended to reach the subhumid sections now proposed for — 
irrigation. Present information for soils of the central plains is 
inadequate as a guide for irrigation development there, and consider- 
able land already has been permanently damaged by irrigating the wrong 
soils and by poor management on soils fairly well suited to irrigation. 

Successful irrigation experiences and techniques in similar 
climatic areas will be evaluated and interpreted for new settlers. ~ 
Each area in which irrigation is to be introduced needs investigation 
to determine the differences in the use arising from the fact that the 
project is surrounded by either grazing or wheat lands. 


Opening newly irrigated land carries with it problems in scope 
and intensity comparable to those involved in establishing brand new — 
settlements. These questions range from general determinations of 
the value.of various systems of farm management to the individual 
problems of the new irrigation farmer in making the investments 
required by a new and unfamiliar type of farming. The solutions will 
determine not only how soon but also by how much the new irrigation 

will improve the agricultural productivity and stability of the Basin. — 


The opportunities irrigation presents in partly or wholly irri- 
gated farms and their integration with upland crops and livestock _ 
require the determination of a variety of farm management problems. 
The adaptation of lands to new and untried crops, water requirements, 
methods and techniques of water application, responses of different 
soils to irrigation need systematic study. Technical help, assist~ 
ance, and direct aids such as payments, equipment, usage, and 
materials, and a program of education are essential if farmers are 


to make the transition to irrigation farming, while additional invest = 


ments in new equipment and buildings will require adequate credit. 
New crops will need new market outlets and marketing facilities. 


ADJUSTMENTS OF FARMS AND COMMUNITIES 


The programs and sotivi thes now underway, or contemplated, 4 in 
the Missouri Basin will eventually affect all farm families in it, 
but special adjustment problems will confront 50,000 to 60,000 fami- 
lies immediately involved in irrigation and flood control programs. 
Inundation of reservoir lands will require the relocation of about. 
4,000 families. About 19,000 existing dry farms will be irrigated 
and will need to dispose of excess land on which about 19,000 new 
farms may be established. The levee systems will provide flood 
protection to 13,000 farms which will need reorganized farming 
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_ systems to take advantage of the reduced flood hazards. These adjust 

_ ments will take place over a period of years and in most cases with 

enough advance notice so that the changes can be planned in an orderly 

_ manner with the aid of educational, technical, ani financial assist~ 
ance, and credit. 


Adjustments resulting from development of reservoirs not only 

_ involve hardships to those who must move, but also may disrupt com— 

_ munity services and facilities and local economies, Proper evaluations 
_ of these factors in selecting alternative sites is essential in plan— 
Ning the reservoir systems. Once the reservoir is selected, the 

community is involved not only with problems of relocating people but 

also with problems of dislocation and disruption of schools, roads, 

_ markets, churches, and other similar community services. There is a 

_ responsibility to render assistance in planning and making these 

adjustments, : 


IMPROVED FARMING AND FARM LIVENG 


Good-crops and profitable prices have made the Basin a land of 
plenty in-recent years, but many problems remain unsolved and many 
needs unfilled. In spite of the favorable years, farmers require 
reserves and plans to protect themselves against possible drought. 

_ They must follow proper land use principles and install conservation 
'_ practices to protect their land from both drought and intense rains. 
_ Supplemental irrigation can help. The additional irrigation, amount— 
_ ing to 5 or 6 million acres, can contribute to the stability of agri- 
cultural communities when they are developed. But most of the crop 
» land will always be farmed without’ benefit of irrigation and will have 
_ to depend on farming around the weather. The search for better land 
_ and water management practices, improved conservation techniques, and 
’ better adapted varieties of crops and forage is far from finished. 





2 This azricultural program is designed to provide farmers with 

_ improved technolozy that safeguards farm business stability. Another 
imperative goal is the credit that. tenants need to become landowners 
in their own right and operators to live through crop failures. In 
cooperation with the Land—Grant Collezes and Universities, the program 
will assure farmers year-around educational opportunities witn full- 

_ time, well-trained representatives to bring the latest reliable infor- 
_ mation on new and improvec methods of making a profitable and com- 

' fortable living. Reliable market and production information will be 
provided, as well as a program of research.which lays a basin-wide 

. foundation for agricultural improvement. The State Agricultural , 
. Experiment Stations will cooverate in this program and coordinate their 
) research with it. Basic research in soils, plant breeding, animal 

' breeding and feeding, insect control, agricultural engineering, 
forestry, and agricultural economics is often unspectacular, but, | 
without it, this Nation could not have achieved its increase of 50 
percent in total agricultural production since World War I. 
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The Missouri Basin agricultural program is directed toward imn— 
provement of farm life and thé welfare of rural communities. Since 
the days of the first farms and. farm homes in the Basin, agricultural 
services have expanded to cover a wide field not only with respect 
to technology but also in programs of service and research to promote 
greater security and more convenient ani comfortable living for Basin 
farmers and their families. 3 





The sparse population of a large part of the Basin creates uFin 
culties in furnishing adequate rural community services. Roads, 
schools, health facilitiss, rural electric lines, and other services 
are exoensive in thinly settled areas. Another problem is the few 
employment opportunities for the rural youth within the area. About. 
half these farm boys and girls find opportunity only by migrating from 
the farm. In the past many nave left the Basin. Industry and trade 
in the Basin must expand to balance the agricultural rescurces and to 
furnish a more stable population and employment pattern. 
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Tf the Missouri Basin is to realize its greatest potential, farm 
homes and rural community life must be made attractive and satisfying. 
This means better housing with available rural electrification, con- 
venient domestic water supply, and other home improvements and equipment 
comparable to urban standards. Rural youth will be attracted by nothing 
less. Improved health services in the form of hospitals, clinics, 
good vera? and dentists also are essential to the rural community 
as well as improved roads, schools, and recreational facilities. All 
these are important in maintaining farm families with pride and deter— 
mination to make fullest use of the investments being made in the 
Missouri Basin Development Program. 
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MISSOURI RIVER BASIN 


In this section there is set forth a multiple-purpose and unified 
agricultural program for the Missouri River Basin. This program embraces 
the agricultural measures and activities required for the full and 
efficient developnent, utilization, and conservation of the land resources 
Oreuie Basin, Tt is designed to balance, complement, and support programs 
and works for flood control, water supply development, water power gener= 
ation, navigation, and like purposes, and to be carried out concurrently 
with them. It contemplates the acceleration of a number of programs and 
activities now being carried out in the Basin by the U. Se Department of 
Agriculture, the Land-Grant colleges and Universities, and other public 
egencies, [It also provides for the effective integration and coordin~ 
ation of these programs and activities. 


This section has been divided into the following chapters: 


A Program of Conservation and Improvement Measures for Grassland and 
Cropland, 


Program for Forest and Forest Range Lands. 

Program of Stabilizing Measures for Small Watercourses.s 
Program in Aid of Irrigation. 

Program - Improve preraage on Agricultural Lands. 
Program of Soil Surveys and Land Classification. 


Program of Research and Investigations. 


Program of Extension Education. 


R > ter oe ie oe eS 


Supporting Credit Program. 
Rural Electrification in the Missouri Basin. 


It is recommended that the multiple~purpose and unified agricultural 
program as contained in this report be approved. In general, the work 
recommended in this report will be carried out in accordance with the 
' provisions of existing laws relating to the activities of the Department 
m of Agriculture, 


In some instances, it is necessary that these authorities be expanded 
or modified to adapt them to the program set out herein. For example, the 
program outlined in "A Supporting Program of Credit" is an expansion of 
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existing authority tailored to meet the needs of the region. In other 
instances, as, for example, in "A Program of Extension Education" and 
"A Program of Conservation and Improvement Measures for: Grassland and 
Cropland,"' it is necessary to remove certain limitations as to the 
allotment of funds. 


While approval is requested of the entire program set forth in the 
section entitled "4 Program of Stabilizing Measures for Small Water— 
courses," there is requested at this time an authorization for appro—. 
priation for the initial stage of the program for the installation of 
such stabilization measures. 


The approval of this report conferring authority on the Secretary ry 
to carry out the recommended program shall not be construed to limit the 
exercise of powers heretofore or hereafter conferred upon him or any 
agency of the U. S.:Department of Agriculture to carry out any of the : 
measures described herein or any other measures, but such authority shall © 
be supplemental to the powers and authority conferred upon the Secretary — 
or any agéncy of the Department under existing law. 


In furtherance of this program it is recommended that the Secretary 
of Agriculture be authorized to make further surveys and investigations 
of any part of the Missouri River Basin to determine its agricultural 
resources, potentialities, problems and needs and to prepare and submit 
to the Congress such reports and recommendations with respect thereto 
as he may deem appropriate. 











It is recommended that the Secretary of Agriculture be authorized 
to make such modifications or substitutions of the measures described 
herein as may be deemed advisable due to changed physical or economic 
conditions or improved techniques whenever he determines that such action — 
will be in furtherance of the objectives of the recommended program. 


It is contemplated that the Secretary of the Interior will carry 
out that part of the program proposed for installation of measures on 
lands under the administration of the Department of the Interior. 
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PROGRAM OF CONSERVATION AND IMPROVEMENT MBASURES 
POR GRASSLAND AND CROPLAND 


: The phases of the program covered in this chapter deal primarily with 
_ the individually owmed and operated farms and ranches in the Basin. Lands 
in public ownership are included only to the extent that they are under 
pease. and. form a part of an individual farm or ranch. 


Kor 


a ee asta, and management of land resources in the Missouri Basin 
is essentially a task for the Basin's 582,000 farmers and ranchers.. They 
_ need a specific program that gives them the help they require, and, at the 
_ same time, encourages them to get on with the work. Part of the sob rests, 
of course, with those public agencies whose responsibility it is to admin-— 
ister public forests and other public lands. 


suite vi 


i ‘The use the individual makes of his land —- whether or not he con- 
‘Serves and protects its productivity -- is determined by his knowledge, 
is skills, his experience, and his attitudes, plus many influences out- 
Side his own choice. National and Basin-wide land policies and programs 


must serve as his allies in gaining the goal of conservation and good land 
» use. : 





! As set forth in this agricultural program, government has a major 

- function to take active steps to preserve and protect the land, water, and 
forest resources of this important river basin by wrking with: the farmers 
and ranchers to provide technical information and other aids for the con- 
“servation and management of crop lands, range lands, and forests, to help 
groups of farmers organize the most effective water management and land 
management in entire watersheds, and to make provision for equitable shar— 
pang. of the costs between the individual land owner and the public. The 
fullest uses of public lands of the Basin consistent with sound conser-— 
vation and long-time benefits to the greatest number of people is another 
function of. ee ace set forth in this Aci 


The rate of progress in establishing essential soii and water conser-— 
vation and. management measures will be slow in relation to the urgent need 
to conserve irreplaceable land resource, Only on the national forests and 
other: publicly owmed land can government determine the rate at which it 
shall apply conservation, measures. How rapidly and how completely a 
conservation program can be installed on the privately ovmed land, 78 per- 
_ cent of the Basin's area, rests ultimately with 582,000 farmers and 
thousands of land owners. 









Much has already been done to establish conservation practice's on the 
lands of the Missouri Basin, but much more remains to be done. During the 
(15 years since organized national programs have permitted direct work with 
farmers and ranchers, fully 75 percent of the farms and ranches have partic-— 
_ipated” in initiating some conservation practices. However, a relatively 
‘small percent of the lands of the Basin are now estimated to be under 
dequate conservation management. 
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Some phases of conservation were worded during the war years, bate 
an enormous acceleration is now possible and is badly needed. The pro- a 
gram proposed in this report would result in a great increase in ae rate 
of applying conservation measures. 


In this accelerated program, provision is made to work with each 
farmer and rancher in developing and applying conservation practices and 
adopting the combination of land use measures each farm and ranch needs. 
The program likewise proposes to obtain appropriate conservation measures — 
on specified problem areas or small watersheds. This effort will be 
applied selectively by concentrating first in the most critical areas and 
by expanding as rapidly as possible to all problen areas of the Basin. q 
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The public will share with private land owners and operators the costs 
of economically sound conservation measures on cropland, grassland, and 
forests. Provisions are made in this plan for assistance in the form eh 3) 
direct aids, technical services, education and information, credit, 
research, and other aids or assistance in the form of materials, iia 
and services, Farmers and ranchers will provide a fair proportion of the 
cost of materials and equipment, and, in addition, bear costs of seed bed 
preparation, seeding, spreading of ime and fertilizer, maintenance of ‘9 
structures, labor required for application, and other costs normally “ 
involved in the installation and maintenance of conservation practices: 

Public assistance will be held to a small percentage of the cost of @ 
feasible practices in general use in certain areas, and the aid will not — 
exceed the amount needed to gain similar applications on all farms. Cony 
tain practices, however, need to be introduced and demonstrated, especially 
some with benefits other than those directly accruing to the treated land. 
In these instances, the public will bear a larger proportion of the COSt. 
A wide degree of flexibility mst be maintained in the public assistance } 
in order to foster conservation practices in the kinds and amounts neces 
sary to fit the wide range of land conditions from one end of the Basin to 
the other. 


The conservation practices and land use measures recommended for B 
privately-owned and public lands are described here in terms of their. a 
estimated scope and the public’s share of the cost. In planning for | 
their application year by year and area by area, the Secretary of Korte a 
culture will be giided by economic conditions, improvements in techna ta 
and other considerations essential to a sound program. 


MEASURES FOR GRASSLAND 


The privately owned and operated range and pasture in the Basin 
amounts, to approximately 157.5 million acres. These lands are ‘parts of | 
operating units which vary from snall farms in the east to large ranches 
in the west. The eastern pastures are intermingled with cropland and are 
used primarily for supplemental forage. The western ranges are often 
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intermingled with large areas of public range or forest lands, Integrated 


_ programs of management will be applied to public lands which adjoin 


_ privately-owned areas. 


_ the proposed conservation practices are those that will (1) contribute 
directly to the establishment and maintenance of vegetative cover, (2) 


» permit management and use of forage crops.on a sustained or improved yield 


basis, and (3) reduce erosion where natural cover is inadequate. 


The application of these measures will be accelerated by additional 
technical assistance in the form of management plans worked out with 
ranchers and farmers and by providing incentive payments, conservation 


_ materials, and services, 
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Practices to Establish or Maintain Grass Cover 


Reseeding ranges and pastures 


_ Reseeding approximately 17.5 million acres of depleted or demuded 
range and pasture land with adapted varieties of legumes and grasses is 
recommended. This acreage includes areas where natural methods are 
incapable of restoring caver, unpalatable weeds and browse are predom— 
inant, and accelerated erosion has depleted the topsoil to the extent that 
vegetation mist be replaced. Most reseeding will require proper seed bed 


_ preparation and improved planting methods. Careful management practices 


will be necessary until grass is fully established. 


Range and pasture management 


Changes and improvements in management methods are recommended for 


approximately 117.3 million acres of grassland. Management involves 


adjustment of livestock numbers to give the grass a better chance to grow 
and, where a substantial proportion of the desirable forage plants is 
still present, to reseed itself. The cost of restoring grassland with 


native adapted varieties is often much less than the cost of reseeding,. 


The cover and forage is in many cases far superior to that of introduced 
or domestic varieties. 


This practice will necessitate the adjustment of livestock numbers 


to the capacity of each grazing unit. Proper management may require 


total protection of problem areas, rotation and deferred grazing, changes 


in seasons of use, and, in extreme cases, changes in the class of live— 


stock. These practices will become a part of the conservation prograni 


to be used with other practices on each ranch and: farm. 
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Deferred grazing ; We, : a 

















Deferred grazing is recomrended on approximately 7.7 million acres 
of summer range or pasture land principally in Kansas, Nebraska, and South 
Dakota. This practice protects and improves grasslands depleted through — 
grazing in the growing and seed development period. The periodic use of 9 
this practice will permit complete forage growth to build up vitality and- 
soil—binding root growth, to produce adequate seed for natural reseeding, — 
and to provide moisture-conserving cover which will reduce runoff and 
protect the soil, 


Practices to Promote Better Distribution of Livestock 
and Protect Grasslands 





livestock watering facilities 4 

Additional livestock watering facilities are needed to permit proper 
distribution of grazing. They are essential before proper management L 
methods may be adopted. Properly spaced watering places reduce the cone 1 
tra tion of grazing and encourage’ more uniform use of grassland. They | 
promote optimum use of forage resources and eliminate serious depletion ss 
along running streams and large flowing springs. Proper grazing management 
and proper rates of stocking are essential to make improved watering facil- 
ities fully effective. Their distribution, as well as their types, are "| 
governed by the topography, location, size, and management methods of farms 
or ranches. Ta 


Assistance is recommended to help farmers and ranchers expand the rate 
of constructing ponds, developing springs and seeps, drilling or digging — 
wells, and installing supplemental storage tanks and pipe lines. a 


Ponds.--It is recommended that 407,000 additional ponds be constructed 
where they are the most practical and feasible method of providing Live=y 
stock water. In the Lower Basin and Eastern Plains, ponds have demonstrate 
their value as a primary source of water in diversified farming. Available 
water enables many farmers to establish permanent pasture on areas that are 
unsuited to cultivated crops, Be 


Larger ponds have proven better because they provide livestock water — 
for longer periods. The water supply in these larger structures can be 
assured even though the normal evaporation loss is high in certain areas, — 
In extreme drought, they have been know to provide adequate water for two 
grazing seasons. Some ponds will need linings to be effective. These wet 
ponds, added to, the 250,000 reservoirs already constructed under programs — 
of the U. S. Department of Agriculture, will have a storage capacity “am 
estimated conservatively at more than 4 million acre-feet. These structures 
are adaptable to certain areas in all States in the Basin, a 
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P Springs and seeps.—-It is recommended that approximately 32,700 
springs and seeps be developed. Springs and seeps generally supply the 

most economical livestock water; therefore, all feasible sources should 

be developed. They are generelly found in the more rugged parts of the 


Basin where en nete changes have brought water~bearing strata to the 
x Surface. - 





Wells. eolh: As pememienied that approximately. 78,000 additional wells 
be provided on the larger ranches in the arid and semiarid areas. Public 
" assistance is recommended only when development costs are reasonable and 
other suitable facilities are impracticable. Wells at farm or ranch head- 
quarters are not included in this recommendation since they contribute 

_ Little to the distribution of livestock and conservation of grazing land. 




















Supplemental water storage at wells or spri tibes seceTe is recommended 
that approximately 21,¢ 000 storage structures be provided in the arid and 

_ semiarid range areas, These installations will furnish an adequate supply 
of water available for use during the entire grazing season. Seasonal 

Bt towing - springs and wells equipped with windmills are more effective if 

i the water is stored for use whe proper management dictates. Stored water 
can be piped to locations where other water facilities cannot be brought 
into use. These are recommended as a contributing measure to conservation 
- of water and range lands. 





Pipe lines.—It is recommended that approximately 7.7 million linear 
‘feet of pipe: lines be installed to carry available livestock water to areas 
_ without other water sources. Pipe lines can furnish water from a central 
“source to two or more pastures in a rotational pasture system. 





. Lining reservoirs.—-It is recommended that approximately 28,000 ponds 
be lined to prevent seepage. Public assistance should be Limited to those 
structures where unforeseen seepage develops. Bentonite, oil-— or asphalt— 
_ treated soil, and impervious clay are most commonly used for this purpose. 
This practice will prevent water losses due to seepage and will make the 
Brends > pene hah for water aha eae The number of ponds that need to be 


Proper grazing management requires 65,000 miles of fences to control 
‘and distribute livestock, These fences are needed to prevent trespassing 
bon the large open ranges and to divide ranges into pastures which will per- 
mit rotational grazing and promote proper range use. im some instances, | 
denuded or badly eroded areas and sand dunes mst be protected by excluding 
all livestock as a means of reestablishing natural vegetation. New seed- 
. ine need eebaud ote ae be pete saeacae nic should be ce nN 
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Livestock trails 


The construction of approximately 2,000 miles of livestock trails 
is recommended to obtain better distribution of livestock. Trails are 
used to open up inaccessible areas of grass and water. They also are a 
effective in correcting erosion hazards which have developed from live- 
stock trailing long distances through natural passes to forage or waters — 










Fire Guards’ 


Approximately 166,000 miles of fire guards are recommended for q 
construction along roads, highways, railroad rights-of-way, ridges, and 
other strategic lines. The problem of protecting grazing lands from fire 
has increased materially es the result of improved management methods 
which encourage the accumulation of crop residues for soil cover. This 
increases the accumlation of inflammable materials. Recommended fire 
guards expose the bare mineral soil for a minimum width of 10 feet by 
cultivation or the use of chemicals or oil in special areas. This prac= ~ 


tice should be extended to prevent the loss of conservation measures byt 
fires. 





‘ Control of Rodents 


A program of eradication and control of prairie dogs and ground ig 
squirrels is recommended on approximately 10.3 million heavily infested % 
acres. The destruction of forage by rodents seriously retards any conser- 
vation program. In areas of serious infestation, the native vegetation is 
sometimes completely destroyed as the rodents eat both the tops and roots 
of forage plants, A 


Control of Insects “4 





A centrol program is recommended to recuce the hazard of grasshoppers 
and Mormon crickets. Approximately 2.1 million acres are seriously | 
infested. In favorable seasons, these infestations will spread over a 
large portion of the Basin and destroy both grassland cover and crops. 


Removal of Competitive and Poisonous Plants 





The removal of undesirable, unpalatable, and poisonous weeds and 
brush from approximately 16.2 million infested acres is recommended. Many 
times this condition has resulted from the destruction of natural vegeta—_ 
tion by drought or misuse. The competi tion for moisture prevents the area 
from producing an adequate cover to control wind or water erosion. In. 
addition, the economic value of the land is impaired. The removal of ae 
these plants will allow natural grass to become reestablished and enable 
the range to returm to its normal productive capacity. The removal of 
these vlants can be accomplished by mechanical methods such as railing, 
mowing, and grubbing and by the use of chemicals. 












oupplemental Erosion Control Measures 


. In areas of accelerated wind or water erosion, mechanical control 
measures are sometimes required. These ‘measures ' generally are tempo- 
rary and serve to control erosion until sullies or other eroded areas can 
heal with natural revegetation. The recommended prectices are applicable 
to grassland and include water-spreading structures and contour furrows 
or pitting. Other practices, such as the establishment of waterways and 
ee roadside and streambank erosion control, and erosion control 


_ Structures are among the recommended practices applicable to either crop 
or grassland. 


Contour furrows or pitting.—It is recommended that contour furrows 
or pits be installed on approximately 5.2 million acres of grassland. 
‘This ; practice is needed mainly on grassland areas in the Upper Watershed 
"and Western Plains where active water erosion must be controlled before 
a satisfactory vegetative cover can be established. On the gentle slopes, 

_ contour furrows have proven successful in reducing flood waters and increas— 
. ‘ing grass yh eel . 
Wate er—spreading practices.—-It is recommended that ditches, dikes, 

_ terraces, and dams be employed on approximately 2e3 million acres of range 

lands to spread surplus flood waters. These supplemental irrigation 

is systems increase the quelity and quantity of forage. Generally the struc- 

» tures are placed in dry washes and arroyos where flash floods and spring 

_ runoff cause active erosion. These structures reduce the velocity of flood 
water, check erosion in the draws or arroyos, spread the water over dry 

_ grassland, aie increase the yields of grass and hay. 


Summary of Measures for Grassland 





H.: The quantities and costs of the measures recormended for grasslands 
are summarized in table Loe: 





Table 15 ---Measures Primarily for Grassland 
Conservation or Land Use Measures * Unit ; 
A. Establishment or Maintenance: “ 
of Cover : : 

1. Reseeding Ranges or Pastures : Acres : 
2. Range and Pasture Ilanagement +: Acres : 
3. Deferred Grazing 3 Acres..2:; 
B. Distribution of Livestock : : 
and Protection - : 

1. Watering Facilities : : 
ae Ponds Now : 
‘be. Springs and Seeps 2 Nos : 
ce Wells 3 NO. 5 

d. Water Storage : Now ; 

e. Pipe Lines Lin wk te? 

f. lining Reservoirs Oe tos 

2. Fences : Miles : 
3. Trails : Miles : 
4..Fire Guards : Miles ; 
5« Control of Rodents : Acres : 
6. Control of Insects ; Acres ; 
7+ Control of Weeds and Brush : Acres : 
Ge Erosion Control Measures : 3 
1. Contour Furrows and Pitting : Acres : 
2. Water Spreading : Acres + 
Total 3 : 





1/Sstimated total cost of installation or application. 


Estimated : Costa’ aaa 
Needs : é ae 
Thousands : Thousand Dollars — 
TT GID. oe 161,908 
117,320 3 51,259 
T3703 gaee hy Tok 
407: 404;018. 
ae eG 16,631 

1: 155,013 

seins wae» 5 14,415 

TaOPT coat 15,903 
ode 3,668 
ess 66,418 
pees 995 ae 

a Lelepeen 5s 

LO, 354, 24 54310 
1a 2,073 am 
ya eee OM a ; 88,574 
55 251 = 2h 934 5 a 
2,382 < 78,869 
: 1,200,026. am 
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MEASURES FOR CROPLAND 





The goal in conservation of crop lands is inseparable from the eoal 
of profitable production. The production efficiency of thousands of farms 
can be increased through maintaining grass and legumes on sloping land 
endangered by erosion in intertilled crops. To make use of more hay and 
forage means that more farm operators must have skills with livestock and 
capital for breeding stock, fences, and biildings. Thus a pattem of new 
practices, skills, and resources is required to attain the indivisible 
goals of conservation and profitable production. 


The program recommended for the Missouri. Basints 113 million acres 
of cropland will encourage and assist farmers to put the land to its 
best uses. Some land now used for crops will be used for pasture or for 
woods. Adapted crop varieties, improved production methods, rotations, 
insect and disease control, fertilizers, and lime all have their place in 
the conservation measures. Experience has shown that erosion cannot be 
controlled on some lands by good cropping practices alone. It will re- 
Quire concurrent use of terraces which in tum require terrace outlets,of 
gully control structures, and of other measures. An accelerated conser— 
vation program is essential to foster the adoption of desirable practices 
in critical areas of the Basin. 


Hoil Conserving Crops and Crop Management 


seeding grasses and legumes 


Grasses and legumes are recommended for approximately 20 million 
acres of cropland. This includes areas for permanent cover, permanent 
pasture, seed, hay production, and proper crop rotations. Rotation seed- 
ings are useful in building up soil fertility and soil structure and 
counteracting the losses from soil-depleting crops. These crops are 
utilized for hay, seed production, and supplemental pasture. Better 
balanced farming is stimulated by promoting supplemental livestock farn- 
ing in connection with cash crops. The abnormal expansion of soil- 
depleting crops (mainly corn, wheat, and oats) during: the war and post- 
war periods resulted in plowing up grassland, curtailing summer fallow, 
and disrupting crop rotations. In this connection, an adequate supply 
of adapted grass and legume seeds must be provided. 


Green manure and cover crops 


Adapted green manure and cover crops are recommended for the 
protection of approximately 13 million acres of cropland. Cover crops 
protect barren cropland from erosion when other crops are not growing on 
the land. The use of these crops as green manure adds organic matter 
which improves the structure of the soil, increases water-absorbing and 
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water-holding capacity, forms orgenic acids or other compounds which aid a 
in liberating mineral plant foods, and adds to the supply of available 
nitrogen when nitrogen-fixing legumes are used. These crops also aid = | 
materially in PEPIN rmoff and in guarding topsoil from either wind orm 
water erosion. a 


Crop residue management 


The use of straw and stubble residues to give erosion protection to 
34 million acres devoted to grain crops is recommended. Crop residue 
management requires tillage practices that will incorporate part of the 
straw and stubble into the surface soil. A large part must be left on ! 
the surface. This use of crop residues builds up organic matter and pro-7 | 
vides adequate soil cover. In arid regions of alternate crop and summer ~ 
fallow, this practice offers protection from wind erosion anc helps con- 
serve badly needed moisture. The development of this practice has aided | 
materially in discouraging the custom of destroying crop residues by fire 
and in other ways. 


otrip cropping 


Strip cropping is recommended for approximately 20.5 million acres 
of relatively level cropland in the western plains. This practice, pri- 
marily a protection against wind erosion, is applied by growing alternate 
strips of protective and protected crops. Protective crops are close- 
grown grain, stubble, and strips of native sod, planted legumes, or 
grasses. These protect summer fallow and row crops. In light, sandy 
soils, strip cropping is an effective method of safeguarding summer - 
fallow. In wind erosion areas, crop residues and cover crops, in connec=¥) 
tion with strip cropping, will permit the continued use of these lands. 
The protective strips help to hold snow and thereby provide moisture for 
subsequent crops. 


Contour Farming Practices 


In many instances, crop and cropping practices must be accompanied 
by mechanical measures, especially on sloping and undulating cropland. 
They include the installation of structures and the adoption of culti- 
vation methods that will hold surplus water or dispose of it at non- 
erosive velocities. Practices of this type are required if cultivated 
crop production is to be maintained on a large part of the undulating 
and sloping lands of the Basin. These practices will aid materially in 
reducing runoff and stabilizing the topsoil. 


Terraces 


Approximately 1.9 million miles of terraces ere recommended for | 
construction on sloping and undulating cropland. Gradient terraces which | 
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will dispose of surplus water at non-erosive speeds are needed on 
impervious soils and in the eastern part of the Basin. Level terraces 
which will hold available moisture on the land are needed on permeable 
soils in the western part. Terraces of proper design shorten slopes, 
encourage contour farming, and in general, maintain and increase crop 
yields. Sod waterways and protected terrace outlets must be established 
in all water disposal systems. 





‘|| 

| As a useful supplement to terracing systems, diversion terraces 

| dispose of excessive runoff from drainage areas of higher elevation. 

In arid regions, they collect water from the steeper slopes and divert.At 
_ to slopes where it can be spread for the production of crops. Diversion 
| terraces also serve as temporary protection for drainage areas while sod 
waterways are being established. 





Contour and eross-slope strip cropping 


Approximately 7 million acres of sloping land, subject to wind and 
water erosion, should be farmed on the contour or cross-slope strip crop— 
ping systems. Alternate strip crops should be employed when contour 
strips will not adequately control wind erosion. Cross-—slope strip crop— 
ping is useful in areas in which broken terrain makes a contour system 
impractical. 








Contour _and cross~slope farming 


Faming on the contour is reconmended for approximately 36 million 
acres of sloping and undulating cropland. Contour farming should be 
applied with terraces, on gentle slopes and in areas where contour strip 
cropping is not recommended. Cross—slope farming should be used when 
broken terrain makes. contour farming impracticable. 





Special Measures 


Under specified conditions, the apolication of special practices is 
recommended. -In arid regions, emergency measures are necessary when 
plant growth is inadequate to cover the soil during droughts. 








Emergency Wind erosion control 


Emergency practices are recommended to meet the challenge of wind 
erosion on approximately 2.4 million acres of light, sandy soil in the 
arid region. These are contour listing, contour chiseling, basin list-— 
ing, pit cultivation, and emergency listing at right angies to prevailing 
winds. These practices break the smooth surface with implements that 
penetrate the plow sole and bring clods to the surface to assist in 
preventing soil blowing. 
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Land_ clearing 


About 1.5 million acres should be cleared of trees and brush to 
develop and improve pasture and cropland. This land is mainly fertile 
areas in the river and creek bottoms. Most of it is suitable for the 
development of improved pastures. On small subsistence farms, where 
the need for cash income from all available cropland prohibits farmers 
from retiring land to soil—building or conserving uses, areas suitable 
to the continuing production of crops should be cleared. This is recom 
mended in order to attain the most productive:use. Clearing should be 
limited, however, to land of high quality and suitable for continuous 
cultivation. 


—_ 


Summary of Measures for Cropland 


The quantities and estimated costs of the measures recommended for 
cropland are brought together in table 16. . 








Table 16.—-Measures for Cropland 








Conservation Measures 3 unit * BStimated : CostL/ a 
. : : Needs : LS 
: : Thousands : Thousand dollars 
A. Conserving Crops and Crop : : ; > 
Management : ot : 
1. Seeding Grasses and Legumes : Acres : 20,276 : 262, 656 
2s Green Manure and Cover Crops : Acres : 13,177 : 103, 400 
3e Crop Residue Management sficres 42°45 4, 022: jig 108, 823 
4. Strip Cropping sedienes \"ie0,525 eae 64.5859 
B. Contour Farming Practices : : | : 
1. Terraces SM eg ae’ nda Sere s oe 996, 949 
2. Contour and Cross-Slope : ke : 
Strip Cropping a ROPeSy e100. 3 73,780 
3. Contour and Cross-Slope : : : 
Farming : foxes i0:35;982 ; 203,758 
Ce. Special Measures : : : 
si Emergency Wind Control : Acres : 25484 : Miyjoag 
2. land Clearing ap tos 172) hr die Be Sr 76,960 
Total fea) Mica ot is Ji, My OOS. BO 





1/Estimated total cost of installation or application. 
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MEASURES APPLICABLE TO BOTH CROPLAND AND GRASSLAND 











Land Improvement Measures 


The application of lime and fertilizer and the control of perennial 
noxious weeds are practices which are needed on both cropland and grass— 
lend... These practices require public assistance in gaining their accept 
ance and use. With other practices and measures, they aid in obtaining 
proper land use and the successful application of soil conservation — 
measureSe 


Lime 


lime is recommended for application on approximately 20 million acres 
of farm land deficient in calcium and magnesium.. This land lies in the 
high rainfall area of the eastern part of the Basin, and, in some cases, 
in irrigated areas, in most of the high rainfall area, lime is essential 
to grow legumes. Experiments indicate that legumes supply less nitrogen 
where lime is deficient. lime is a first requisite to a sound crop rota-— 
tion and conservation program on much of the land in the high rainfall 
area. 


Fertilizers 


Fertilizer applications are recommended on approximately 19.7 
million acres of grasses and legumes, green manure and cover crops, and 
sod waterways. This acreage consists of 9 million acres of pasture land 
and 10.7 million acres of grasses and legumes on cropland. Recommended 
fertilizers include super-—phosphate, potash, sulphur, gypsum, and borcne 
Super—phosphate is the principal fertilizer recommended in the establish- 
ment and production of soil-conserving crops. Sulphur and gypsum are used 
mainly in the irrigated sections to improve the soil structure and counter-— 
act alkali. Light applications of boron are needed on some of, the alfalfa 
grown in the Upper Watershed. Public assistance is recommended only for 
the establishment of soil-—conserving crops, legumes, and grasses. 


Weed control 


Public assistance is reconmended for the eradication of perennial 
noxious weeds from approximately 10.6 million acres of infested farm land. 
In the Basin, the most common noxious weeds are bindweed (wild morning 
oy Russian knapweed, hoary cress (white top and perennial pepper 
grass), leafy spurge, Canadian and perennial sow thistle, and quackgrasse- 
These are a constant menace to the agricultural economy, particularly in 
irrigated sections where seeds are soread with irrigation water. ‘Work . 
should begin at the source, of infestation. Proposed methods are clean 


cultivation and the use of chemicals. . 
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Minor Structures and Other Installations - 
Associated with Land Treatment ) 


To supplement and support the land treatment measures recommended 
for installation on croplands and grasslands, certain minor structures 
and, mechanical measures must be installed. For example, when landis 
terraced, outlet channels mst be provided. Again,. minor erosion control — 
structures mst be installed in some fields to support vegetative treat- 
ments. . ; 













The kinds and quantities of measures of this type recommended for 
installation are described in the following. There are not included here ga 
works that are justified principally by the reduction of off-site flood : 
and sediment benefits. These will be found in the "Program of Stabilizing 
Measures for Small Watercourses." | ie 


* 


Outlets and waterways 


Approximately 431,000 miles of grassed waterways are needed to check — 
_ active erosion in drainage areas on farm land and to provide for the a 
disposition of surplus water at non-erosive velocities. Natural waterways 
will be reshaped, gullies will be filled, and mixtures of sod—forming . 
grasses and desirable legumes will be established. Where fields are 4 
terraced, protected outlet channels will be constructed. Where necessary, — 
checks, drops, diversions and other measures will be used in connection 
with grassed waterways when water must be conveyed over steep slopes or ~ 
lowered rapidly. During installation, diversion terraces will generally — 
be used to protect the waterway until the vegetative growth is adequate. — 
Waterways mist be maintained and protected. Heavy growth may need to be 
renoved to permit the free flow of water and prevent smothering the sod a 
crops. lime and fertilizer should be used when needed to keep the vege- — 
tal growth thrifty. . 


Erosion control structures 


Approximately 785,200 minor erosion control structures are needed to z 
check active erosion on fields. The structures to be built will include 
concrete, rubble masonry, rock, rock and brush or earth dams and concrete, — 
rubble masonry or lumber, box drains, flumes, chutes or outlets. as 


” 


Roadside and _streambank erosion control 

. ur emer 
Approximately 18,990 miles of eroded streambank and roadsides should — 
be treated on farms and ranches by the operators. The measures to be used 
will include the construction of rock, concrete, wire meshing or timber 
riprap and thé establishment of permanent vegetal cover by seeding adapted | 
varieties of grass or planting shrubs.. This practice is effective in ‘il 
checking erosion of streambanks and gullies, preventing erosion in irri- 
gated or drained areas and stabilizing open cuts or fills along roadsides. 
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- Summary of Measures Applicable to Both Cropland and Grassland 


The quantities and kinds of measures applicable to both cropland and 
grassland are summarized in table 17. 























Table 1’7.--Measures Applicable to Both Cropland and Grassland | 





: LP petra 
Conservation Measures Capit. clay se dey, 
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Land Improvement Measures 
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Lime Sit BO ey 20, 340 279,487 

Fertilizer yee ay? Lop ea 2995 fo 

Weed Control SG 4 DOGLL 184, 408 
Erosion Control Measures : . : 

Outlets and Waterways pM waraie 40s GO4 403, 444 

Erosion Control Structures : No. : 785,200 31165937 


- Roadside & Streambank 


Erosion Control ‘Mie 18,990 


89,288 


1,573,279 


MP Fe) eed total cost of iiftallation of application. 





Total 
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SUMMARY OF COSTS OF CONSERVATION AND IMPROVEMENT MEASURES 
FOR CROPLAND AND GRASSLAND 


The estimates of the kinds and quantities of land conservation and 
improvement measures needed in the Missouri Basin are the product of 
joint consideration by all interested agencies, State and federal. They, 
are based upon all available information and upon the knowledge, exper-—- 
lence and judgments of technicians and farmers. 





The estimated costs are sufficient to cover only the initial 
installation of all the measures recommended. It is assumed that the 
cost of maintaining the measures. will be borne by the farmers and 
ranchers. However, it is to be understood that they will receive such 
encouragement and assistance in this as may be available from year to 
year under nation-wide agricultural programs and activities not included 
in the program recommended in this report. 


The federal contributions listed in the tables under "Administration © 
and Technical Assistance! and under "Direct Aids! are those considered 
necessary, on the basis of experience, to get the measures installed. 

In estimating the amounts of direct aid needed, the farmers’ "out-of- 

- pocket" expenses were taken into consideration. 
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The costs to be borne by farmers, as set out in the tables, inclu e- 
their "out-of-pocket'! expenses plus the estimated value of the farmers! — 
labor, costs of operating machinery, including depreciation, and other 
expenses including temporary loss of income in putting new measures into 4 
effect. is 

The costs of all measures recommended for croplands and grasslands 
are summarized in table 18. q 


Table 18.—-Summary of Costs of Conservation Practices and Measures on, 
Privately Owned & Operated Croplands and Grasslands 


Federal Costs 





Installation — 


a ‘[Gainistrative: Direct + *™*™**° + Gosth 
+ & Technical ’”2 Mids.’ -2 : : 
: Thousand :Thousand: Thousand : Thousand = 
te Dollars Dollars : Dollars .: Dollars 7% 
Measures on Grassland : 71,438 ©: 214,430: 885,596 : 1,171,464 
Measures on Cropland =: 125,017 : 370,858: 1,531,644 : 2,027,519 9 
Measures on Both s02 “TOL, 205 : 306,682: 1,266,597 : 1,674,484 
Total : 297,660  : 891,970: 3,683,837 : 4,873,467 
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1/ peti mated total cost of installation or application. 
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The Ue Se Department of Agriculture forestry program essential to 
the full development, utilization, and conservation of the forest 
resources of the Missouri Basin is shown for lands in four major types 
of ownershipe These are: (1) National forests, including lands recom 
mended for acquisition within existing boundaries; (2) lands now in State, 
county, and municipal ownership; (3) lands outside the national forest 
boundaries recommended for public ownership, whether federal, State, or 
local; and (4) lands to remain in private ownership. These distinctions 
are necessary because public responsibilities and, in some cases, the 
recommended improvements vary with class of ownership. 


On federal lands, the program proposes to raise the intensity of 
management so as to attain the maximum public benefits from integrated 
development and use of forest lands. Similar management standards are 
assumed for non-federal public lands, although, of .course, in State and 
local plans, State and local needs would be given more emphasis. The 
, program on private lands is intended to increase their productiveness 
_ through better protection and good forest and range management practices, 
with due regard to the public interest, 


The forestry measures have been divided into three main groups: 
resource capital improvements, other capital investments, and recurrent 
annual costSe 


RESOURCE CAPITAL IMPROVEMENTS 
Timber Resource 
Forest planting (excluding shelterbelts and windbreaks), 


Forest’ planting is needed on more than 2.8 million acres of cut-over, 
burned-over, or otherwise denuded forest lands. Some of this is in the 
non-commercial zone at high altitudes where a forest cover is essential 
to soil stability, increased snow storage, and retarded melting. Inter~ 
planting is needed on an additional 2.2 million acres where the stands 
are poorly stocked and poor in quality. In nine Missouri Basin States 1/, 
successful planting to date covers less than one million acres. In 1947, 
about 22,000 acres were planted in these States. The rate of planting 
Will to be increased several times to bring the land to full productivity 
and provide needed watershed cover in 30 yearse é 


me Nurseriés 
The supply of trees for forest and shelterbelt planting is wholly 


inadequate to meet the planting needs, State and federal nurseries in 


1/ Excluding Minnesota 











nine Missouri Basin States 1/ have an annual output of about 23 million — 
treese Only eight nurseries, with an output of about 15 million trees, 
are actually within the Basing The recommended program, including a4 
shelterbelts, windbreaks, and erosion control plantings, will require an 
average of a quarter of a billion trées a year. Existing nurseries should 
be expanded and new ones established. Private nurseries also should be 
encouraged to grow trees for forest and shelterbelt planting. 


Timber stand improvement, ‘*: 
PRAT PR aR eae ame pee 


Weeding, release cutting and plantation care, pruning and thinning 
young stands, and other silvicultural measures are required to improve 
composition of the stands, the quality of timber, and the growth per 
acre. Included with these practices is the salvaging fron public lands 
of bug-killed timber which is not economically attractive to private 
loggers. Little attention has been given to the improvement of timber 
stands in the Basin, except in parts of the national forests. Tn the 
next 30 years, some 2.6 million acres of plantation will need release 
cutting or other care; 1 million acres of young timber should be pruned, 
_ and nearly 4 million acres will need weeding, thinning, release cutting, 

and other stand improvement. 


/ 


Forest Range Resource 
Reseedingi 


Approximately 400,000 acres of forest range, chiefly on national 
forest lands, are recommended for reseeding. This is one of the princi- 
pal supplemental means by which many depleted ranges can be restored to 
productive condition, It can be achieved only under favorable growing 
conditions and with protection from grazing during the period of estab= 
lishment. Within recent years, reseeding has been undertaken on an 
extensive scale and has proved effective, : 


Fences, corrals, and miscellaneous stock-handling facilities. 


The estimates’ provide for almost 76,000 miles of fence, chiefly 


for farm woodlands, and more than 600 stock-handling facilities, These 


improvements are necessary for the control and management of livestock. 
Fencing is needed to keep livestock out of farm woodlands in the eastern 
part of the Basin because grazing is generally harmful in these hardwood 
stands. In the western part, many forest ranges are not sufficiently 


fenced to insure adequate distribution, particularly in the case of cattle 
grazing. The natural tendency is for livestock to gather on well-watered — 


areas with relatively little grazing on drier and steeper slopes. 
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Camp and picnic developments. 
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tock-watering facilities, 


The program calls for developing 5,600 springs, wells, ponds, and 
other water facilities. Their development will encourage better distri- 
bution of livestock on western forest ranges, The availability of water. 
in the inaccessible areas, rougher terrain, and the drier parts of the 
“ranges encourages the use of forage which otherwise might remain 


_ practically untouched. 





_ Stock driveways, 


The program recommends nearly 1,300 miles of stock driveways, all’ 


~ om national forests or other public lands. Besides offering access to 


_ isolated forest ranges, new cattle trails will ‘relieve the congestion 
ereated by driving livestock on public roads. The work consists primarily 
of clearing trees and brush, some fenting, occasional small bridges, some 


Fish and Wildlife Resource 











* Habitat improvement 


Ke The amount of work needed to improve wildlife habitats is . 

' relatively small, but it is necessary in the production and maintenance 
’ of fish and wildlife. Forest use often disturbs or destroys their 

» natural habitats. This is clearly illustrated in streams choked by 
debris, in lands flooded above dams, and in livestock competition for 

_ browse. Wildlife habitat will be improved by planting aquatic plants, 

' trees, and shrubs to provide food and shelter, and by carefully locating 


' clearings to encourage browse and create the enviromment needed by many 


_ game species. 


ee 


Stream and lake improvement. 








al In some places, stream improvements are recommended to encourage 


Be Eps aia 
) fish life by building small dams and deflector bars to form pools and 
by removing log jams and other obstructions to normal migration. Improve- 


- ments also will be made in lakes by stabjlizing their levels, extermin~' 


4 ating rough fish, and providing spawning facilities. 
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An accelerated program involving detailed development’ plans, 
establishment of new camp and picnic areas, rehabilitation, and the - 
enlargement of existing areas is recommended. At present the need for 
camp and picnic facilities far exceeds the capacity. A continuing 
increase is anticipated over the next 30 years, amounting in some 
localities to 500 percent more than the present uses 





Winter sports 


Forty~eight new winter sports areas should be developed to cope 
with the increasing popular participation in this form of recreatione 
The recommended improvements include adequate eget gat areas, ski slopes 
and trails, posted ski trails, and shelters. ‘The national forests now 
lack sufficient essential facilities for sanitation and « safety to keep 7 
abreast of winter recreation needse | 


Major sanitation and water systems 

er rahe CE TM te RAL COG En I en ae TRIB ee ‘ — Z r 
The program recommends the construction of adequate sanitation and 

water facilities on public areas where recreational use is concentrated. 

On many areas, present facilities are antiquated and badly in need of 

replacement. On others, only temporary facilities have been installed, 

and many are insufficient and inadequate to accommodate present usce 





Structures. 











The recommended program includes shelters, bath houses, boat landings 
docks, piers, warming huts, toboggan slides, and scenic vistas. These aren 
essential to the full enjoyment of the recreation the public forests offers 
On the national forests, publicly owned organization camps ere proposed — 
for use at a small fee, by churches, civic~-sponsored organizations, orphan 
ageS, and other such groups. 


Water 





Dams, reservoirs, ponds (other than for flood control purpos es). . 





Approximately 560 small, upstream multiple~purpose structures are” 
recommended to collect water for use in drier seasons for fire control, 
wildlife, and recreational purposes. In places where the streams usually 
become very low, a small amount of water can save fish life as well as~ 
retain recreational attractiveness. Some of the structures also serve 
for stream-gaging purposes. ; ve 


Stream pollution control. 


Sixty-seven barriers and other structures are recommended to prevent 
pollution from entering streams. The sources are mine tailings, chemical — 
substances, and other waste primarily from abandoned industrial plants. 
Sewage disposal systems and measures to control sediment from soil erosion 
are not included in this recommendation. a 


Iand Rehabilitation 
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va “The program recommends suc sh measures as land leveling, irrigation 

e elopment, and general rebuilding of the soil on approximately 97,500 
cres in the national forests. This dcreage consists of tracts, suitable 
for specialized crops and pasture, which are leased to individuals or 

ed by the Forest Service, The installation of these measures is a 
federal responsibility inasmuch 2s the land leased to individuels is on 
a year-to-year basis. Reimbursement can be expected to some extent ; 
through increased production and possible adjustments in leasing rateSe 
ny necessary water rights will be secured as provided by State law. 








OTHER CAPITAL INVESTVENTS 


Shelterbelts, Windoreaks, and Other Protective Measures 
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Mg The recommended program 4 anticipate is the need to treat at least 
90,000 acres of shelterbelt and windbreaks for damage from insects and 
isease during the next 30 years. This acreage would be a small fraction 

of the total shelterbelt Peg ees 


: ‘The: clearance of obnoxious and poisonous plants from.330,000 acres 
3 recommen ed to increase the acreage of forest grazing and to prevent 
vestock losses. The Klamath weed and other noxious plants have made 
extensive gains in recent years, while the presence of.larkspur is a 
constant hazard to livestock. 





Rodent and predator control. 


 freatnent of 8,600,000 acres for rodent control and 950,000 acres 
for predator a ohitieast is recomended. Plantations are frequently damaged. 
by rodents which eat the tender bark and cripple or kill young treese In 
‘the mountain meadows, extensive rodent burrowings may dry out the topsoil 
nd shorten the cvowing season for the grass cover. Predators such as 

ie coyote and bobcat prey on Livestock and at times cause considerable 
losses. Rodent and predator conbrol is primarily the responsibility of 


he Fish and Wildlife Services 
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Tn addition to plantings for timber production, the program recom= 
nds trees and shrubs to control sheet and gully crosion in and adjacent 
o farm woodlands aud to stabilize sand dunes on some “43,000 acrese 


: 


ecause the sites are generally poor and erovrth is slov, commercial timber 
“cr ae pis mines nay never be harvested. 
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Shelterbelts and windbreaks | 
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The program recommends 245,000 additional miles of sholterbelt. which’ 4 
will benefit 12 million acres of agricultural Lands and 750,000 additional 
aeres in windbreaks around several hundred thousand farmsteads and inter 4y 
mingled rural schools and churches, These plantings will serve many i 
purposes and their establishment is a part of the conservetion BYper ins on 
the farm 


Administrative, Fire Protection, and Miscellaneous Improvements 
ne ere es epee ere A OE AL LET OE ACC CIE TS CE TLE OLE LAL LLL ELLE ALL LA 
Fire control improvements 


Many fire control improvements would be developed with those for 

administration and management. Very little mileage in roads is needed 
solely for fire control, The same is true of communication systems. a 
Housing for fire-fighting crews is often located at administrative head— 
quarters to maintain the most effective organization. For this reason, § | 
such improvements are not separated here but are combined with the Tecoinly 
mended administrative and other improvements under a subsequent 7 
recommendation. 





Transportation system, 


Forest development roads and trails.—--The recommended program will 
provide 25,000 ‘Miles in additions bo and improvements in the road systems — 
of the national forests and 5,200 miles of similar improvements in horse — 
and foot treils. These improvements are designed to protect, develop 
and assure the use of national forest resources, Roads are essential to — 
management on a sustained-yield basis. Access to remote timbered areas 
is required to. increase the annual cut of timber from the national g 
sts in the Rocky Mountains. For some purposes, horse or foot trails ~ 
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lamling fields.--The program proposes the construction of approxi- 
mately 1, airplane and 265 helicopter landing fields. Airplanes and 
helicopters have greatly increased the mobility of fire fighting crews _ 
and administrative personnel engaged in the protection and management of — 
forest lands, Strategic landing fields can often provide sufficient 
access to remote country and reduce or eliminate the need for roadSe 


¢ 


Communication system 





The public agencies opereting in the Basin need some 4,200 miles ~ 
of telephone lines and more than 900 stationary and mobile radio unitse 
These installations will assure the rapid communication essential for 
fire control and administrative purposes. 
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i Oia aibrat field offices, warehouses, lookout towers, fire crew 
arracks, and other struetures are recommended to carry out the fire 
ontrol and resource management program. Housing also must be provided 
for technical, administrative, and protection personnel in rural areas 
here suitable quarters are not available, 


Surveysa. Plans y and § Services 


New maps based on aerial photographs are needed for nearly all 
the forest and forest range lands in the Basine Accurate base maps 
are lies to cet tailed resource kom ement oie Tn parts of the 





arly tecriaae? as to isd a aa A drainsge and sub-division lines. 
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More than Fak a acres need detailed inventories of forest 
esources, including rates of depletion, and periodic revisions with 
changing conditions. Provisions are made to establish special study plots 
ain evaluating conditions to be found in the forest and forest range lands. 
Detailed manag eens av miennees ae earnest currently for these 


ments, and es needs which are: es sgential to i development and use of 
he forest FESOUNCOS « Such tae eae and management plans will 7 ve 


The program proposes public acauisition of about 4.7 million acres. 
About 45 percent is within the boundaries of national Porantae Acquisi- 
ine by fegerak, State, or local governments will be necessary where 
present forést land management fails to safeguard ‘important public valuese 
Bis 3d timberland 2nd badly over-grazed range often require expensive 
estoration measures which private ownership cannot afford to undertakes 
ften lands of par rticular watershed value can be given the special manage~ . 
ent they req wire only in public ownershin. 


ae tools, equipment, Be and facilities 


a re se 





ho Special “Sools and equipment are needed in performing certain phases 
' the program, suchas fire fighting and tree planting. The estimates 
nelude, in addition, permanent signs for fire protection and adminis- 
ative purposes. 
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RECURRENT ANNUAL COSTS .. . ae 

Installation of the forestry program will require an increase in ~ 

recurrent annual costs for fire protection, maintenance of 3 improvements, 

technical personnel, and other services, Benefits of the program cannot 

be sustained unless the responsibility for protection, Operations and ; 
maintenance implicit in it are redeemed. 












The proposed forestry program will be largely a continuing process. 3 
by which the improved manzgement desired on forest lands will be wrought 
about over 2 long period of years, To increase the timber production on 
the national forests, technically trained personnel in greater numbers 
is needed to select areas for timber cutting, to plan cutting methods, ik 
and to supervise cutting practices in the timber sales area. The same 4 
need for personnel is present in the steadily expanding. recreational use 

and in attaining greater benefits from all the forest ‘resources 





Most nee and county forestry agencies are inadequately staffed - 
administer properly the public lands under their jurisdictions TheLy 
ultimate needs in professional personnel would conform utiles to 
the manpower requirements for the national forests. 


Additional fire control personnel will be required to extend fire’ 
protection to private and State lands now without organized protection, 
including almost 73 giition acres of open range land, and to pice, 
protection elsewheree 


Improvements installed under the accelerated program, such as’ roads, 
trails, telephone lines, lookout towers, and campground facilities, will 
necessitate increased annual expenditures for maintenance. These costs 
will ‘increase progressively until all the structures and improvements 
are completed. ee a 


ESTIMATED COSTS 


Costs tite Parts of Program to be Carried Out by the 
4 Us. S. Department of Agrica tie , 








The estimated costs of work in which ae Ue Se Department of ie 
Agriculture would ane the federal responsibility are summarized in © | 
table 19. These investment costs are differentiated by major types of. a 
work and land ontneta Gee They include expenditures for material, labors 
and technical personnel. that are required to undertake and complete the 
installation of the programs .Cost estimates are based upon 1947 prices.e. 
The nonefederal costs shown for private lands assume that all work would 
be paid for at going ratese Out-of-pocket costs would be less than those 
shown. | Mt a ee 

Estimetes of recurrent federal expenditures are shown for specified 

iL 


€ 
years and different class of land. ownership. ain table 20e. The increase | 
} | | re 
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Table 20e— Projected Annual Federal Costs for Additional protection, ee 
Operation and Maintenance Involved in Department of : aes 
Agriculturets Accelerated Forestry Program for 

Iands in Different Classes of Ownership 1/ 


| rivate Lands ye 








$ National : Recommended : Private Lands ¢: ALE 
Year; Forests So thor (Pub o's 2/ : Ownerships 

: : Ownership : a : ae ae i 

(Thousands of Dollars) 

1954 & 67209. -° rae ' $492 $ fewest ae 
1959 79462 518 482 | 8,461 
1964 Seam 617 493 ‘19645 hae 
1969 95505 716 505 10, 726.2 
1974 10,422 tbe 515 Ra wey: 
4979 11,319. 788 524 12,631 -- 

















Cee eee 


1f A small amount of federal contribution involved in ogopers tte og 

~ . grams on State, county, and municipal lands not shown. m 

2/ Federal costs on-private lands arise from cooperation with ‘the States” 

Tet Sie aig protection. Maintenance of improvements will be borne by the 
private hey owners and operators. . 











of these annual costs is projected into the future at a rate which witha Ph 
keep pace with the progress of installation in the capital improvement a 
phases of the programe cae F i? 

Estimates for both capital investmerit and recurrent annual costs are | 
confined to work to be done over and above that now being carried out. in | 
the Basin as part of nation-wide forestry prose: E 


The extent of federal financial assistance will vary greatly. on ‘ 
the national forests and other federal lands, all capital investments 
and recurrent annual costs would be borne by the federal government... 
(The assumption.is made that approximately 50 percent of the private Zz 
lands outside the present national forest boundaries’ recommended for | 
public ownership will be federal.) On State, county, and municipal 
lands, federal funds would be primarily for cooperative forestry program 
under the ee aa, Act. On private lands, the federal contribution 
would not exceed 50 percent of the installation costs (Le Ces, shelterbelt 
and windbreak plantings —- 25 percent; fire protection measures -- 
approximately 50 percent). No federal funds are recommended for the 
maintenance of improvements installed on private lands. :The federal 
government, however, would cooperate with the States in aie igi phe 
lands from fea 


ee ed 


one 


Sasha for Iands Under Jurisdiction of the. 
Ue Se Department o e Tnterior 















The Ue Se Department of the Interior has jurisdiction over some 17-1/2 
illion acres of open range land and almost 5 million acres of forest and 
orest range land in the Missouri Basin. It is recommended that measures 

. nilar to those proposed for application to other federal lands be installed 
on these lands, Funds for this purpose should be made available to the 


agency having jurisdiction. The estimated costs of installing such measures 
_ are shown in table 21. 





Uses: Deparinont of oe Interior 1/ 





pears Cost aa 
- (Thousand Dollars ) 
_ Resource Capital Improvements 4 | 
Ae Timber Resource | $5410 
Be Forest and Open Range Resources 7854 


Ce Fish and Wildlife Resources “189 
De Recreation Resource . . Pei 


mrtotes -- Resource Capital Improvements $16,231 
Facilitating Capital Improvements 


A. Protective Measures 257115 
Be. Administrative and Miscellaneous 


Improvements 9,064 

CG. Surveys, Plans and Services melee (5d. 
“Total —- Facilitating Capital Improvements rages 12,930 
nd Total -- Capital: Improvements Oo s161. 





Does not includé work on Indian lands which are leased and included in 
farms. Such lands are covered ae the program recommended for crop land 
wae grass dand. 


se” lence fee a a aes salary aca 

















The measures recommended in thts Seetion of the Plan were estimated — 
primarily from a survey of the Missouri River Watershed made under the a 
1936 Flood Control Act for the purpose ef developing a program of "r off 
and waterflow retardation and soil-erosion preventione The recommended 
_ measures consist of inter-related and inter-—dependent measures which or 
should be installed concurrently on minor watersheds in the preper combi- 
nation and sequence with land use and conservation practices on crop, 
grass, and forest land to attain, most effeetively and economically, the 
objective of soil and water conservation and reductien of land, flood- 
water, and shkerpeuten§ damages. 


Reductien of damage to land, abatement ef flood and sediment damages, 
and continued maintenance and improvement of the land and water resources 
of the Missouri River Basin depend upon the proper integration and the 4 
timeliness ef installatien of practices and measures recommended in this 4 
report. The recommended program as a whole will increase the intake of 
water into the soil, retard the movement of runoff that is not absorbed, — 
lead the water that is neither retarded nor absorbed along its least dam- 
aging route to the major rivers, and trap by suitable mechanical means 
as much sediment as is practicable. 4 

The land in a watershed should be used and treated with conserva- 
tion practices, as set forth in the programs for "Grassland and Cropland" 
and for "Forest and Forest Range," in such a manner as to develop the 
most favorable condition for infiltration, water storage, and yield ef — 
agricultural products. This favorable soil condition will retard a “a 
maximum amount ef the rainfall consistent with the use of land for pros 5 
ductive purposes and will reduce the rate at which runeff will reach the 
waterways and tributary streams. 

On the ether hand, it is commonly recognized that even under the 
most favorable land use conditions, the intensity of numereus rains will 
exceed the infiltration capacities of the soils, and runoff: of flcod- . 
forming proportions will occur. Also, it is well known that rains eften 
fall and snow melts when the land is already wet er frezen. This can 
result in the formation of damaging runoff regardless of what the use 
‘and treatment of the land may have been. This excess runoff must be 
conducted to the main streams in an orderly manner if damage to the Land 
is a be reduced and dovmstream flood and sediment damages abated. ah 


“Stabilizing measures for small watercourses are needed, Rees 
to temporarily retard the damaging runoff so that it will pass through — 
the minor waterways and tributary channels without overflowing the © 
bottomlands. Moreover, these waterways and channels must be protected 
to prevent destruction ef adjacent land by erosion ef unstable channel 
banks and beds. In many areas, gully systems on watershed lands have 
been caused by unstable channels which must be pretected and stabilizede — 
Failure to control excess runoff and stabilize waterways leads directly 
to watershed deterioration which will eventually destroy a portion of 
the base upon which the maintenance of good land use and conservation 
practices depends. ? . ; iam 


wa 
jaa 
cult 


rig ea 





Furthermore, the stabilizing measures recommended in this Section 
are essential to the protection of the reservoirs authorized or proposed 
' under the Pick-Sloan Plan. Many of these reservoirs are subject to 

_ seriously high rates of silting. Many ef them are located in sub-humid 
_ and semi-arid areas of the Basin. In these areas land use and conserva- 
tion practices alone will not provide a satisfactory degree of sediment 
“control. They should be supported by stabilizing measures of the kind 

recommended in this programe 





4 The broad variation in the cconomic develepment of the Missouri 

River Basin accounts for great differences in land, floodwater, and 

‘sediment damages from one part of the Basin to another. The diversified 

land, floodwater, and sediment problems and consequent damages in the 

_ Basin are also related to the wide variations in physical factors over 
the Basine 





FACTORS INFLUENCING FLOOD DAMAGES 
Ozark Highlands 


3 The Ozark Highlands are drained by the Gasconade River, the Osage 
River, and a number of smaller streams entering the Missouri River along 

_ the lower 125 miles of the length. These streams and their tributaries 

- have moderate to steep stream gradients and comparatively narrow valleyse 


Originally the Ozark Highlands were almost completely forested. 
Agricultural settlement took advantage of the most easily cleared areas, 
' which often'‘were not suitable for agricultural use. Damaging erosion 
has been the result. Unwise timbér-cutting has left much poor forest 

_ cover for both timber production and watershed protection. Woodland 

' grazing, a severely damaging practice, has been general since settle- 

' ment. Fire has been, and is, used extensively to destroy underbrush and 
thus encourages the growth of grass in the woodlands. Misuse of forest, 
farm, and pasture land has accelerated erosion and increased surface 

m runoff, 





| General storms, characterized by broad extent in area, long dura 
- tion, and local high intensities, are comparatively frequent. Thunder- 
storms are common. The majority of storms producing significant runoff 
' occur in the warm season. 


Flood flows in the Ozark Highlands are, in general, flashy, and streams 
seldom remain above'flood stage for more than 2 to 48 hours. Floods 
resulting from ice jams or snow-melt are practically unknowm. Floods of 
high to medium frequency cause a major portion of the floed damage. in 
‘the Gasconade River watershed, 88 percent of the past flood damage has 
resulted from discharges with a calculated frequency of 10 years or 1lesSe 
ie In the Osage River watershed, tributary streams have experienced damaging 
_ floods on the average of three times a year during the last 25 yearSe 
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These small but frequent floods on tributary streams result primar- 
ily from a combination of high-intensity rainfall and fast runoff from a 
thin soils or bedrock. They cause considerable damage’ on the fertile 
agricultural bottomlands, the best cropland in the area. ae 


Central Prairies 


The Central Prairies are drained by the streams entering the 
Missouri River from the east between and including the Chariton and 
Little Sioux Rivers; part of the Osage River tributaries; tributaries 
to the Platte and Kansas Rivers in the Lower 100 miles of their 
lengths; and by smaller streams flowing into the Missouri River from 
the west between the Osage and Niobrara Rivers. In’ general, the gradi- 
ents of these streams and their tributaries are low, and the flood 
plains are wide and highly productive. 





The rolling and hilly topography and the production of corn on the 
easily erodible soils have accelerated runoff and caused severe erosion 
in this area. Large deep gullies and serious erosion of land adjacent 
to tributary stream channels cause heavy loss of land. The income from 
continuous corn production is such that farmers are reluctant to follow — 
recommended rotations that include pasture, hay, small grains, and 
legumes. 


Spring and early summer rains, often of high intensity, eccur when 
lands have the least protective cover. Rains capable of producing sig- 
nificant local runoff occur on an average of once to twice a yeare 
About 5 percent sf such rains occur in the summer, 2) percent in the : 

fall, 20 percent in the spring, and 2 percent in the winter. The flows : 
resulting from these rains, in the smaller streams, normally do not ex- 
ceed flood stage for more than 12 to 36 heurs but in larger drainages of — 
500 or more square miles, damaging stages may be sustained for 2to5 ~~ © 
days. Damage from melting snow or ice jams is relatively lowe 






~ 4 


Stabilizing measures are needed to control gully develupment and 
channel erosion in the exceptionably erodible soils of this area. 


« ~ 


Great Plains 


The southern part of the Great Plains is drained by the Platte, ee. 
Smoky Hill, Solomon, Republican, and Niebrara Rivers. The northern part sh 
is drained by the north- and east-flowing tributaries of the Missouri 
River between Great Falls, Montana, and the Nicbrara River and by all 
south-flowing tributaries between the headwaters and the Big Sioux — 
River. Gradients of all streams and tributaries are low to mederate and 
flood plains are comparatively wide. Ps ae “4 


The Great Plains is an area of high climatic risk and includes con 
siderable land that is marginal for crop production. The use of these 4 
lands has been influenced by rainfall and prices. A series of wet years sy 
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th favorable prites leads to the expansion of crop production, and & 
eries of dry years with unfavorable ‘prices causes abandonment with the 
| land bare ‘and vulnerable to erosion. Similarly, in favorable years, 
stosk numbers are often built up, leading to grass and soil depletion 
and sacrifice sale of stoek during unfavorable years. Under these circun- 
tances, the mainyjenance of protective vegetation is diffieult. A large 
part of the sediment which will seriously damage the multiple-purpose 
eservoirs and irrigation facilities being oonstructed in-this part of 
the Basin comes from submarginal and badland areas, from gullies and 
erosion along small watercourses. In irrigated areas, mismanagement of 
water induces the problems 6f waterlogging, salinity, leaching, and 


In the southern pert of the Great Plains, rains producing local’ run- 
_ off occur on an average of once a year, The seagonal distribution of 

| these rains varies from east to west with 20 to 35 percent occurring in 
a the spring, 40 to 55 percent in the summer, 20 to 25 percent in the fall, 
and 1 to 3 percent in the winter. In thé northern part, snow-melt is 
Bet ore! in importance to rainstorms in causing floods. The snow- 
melt flood hazard is low in the watersheds of the Cheyenne, Bad, and White 
Rivers but increases to the north and west. Spring floods occur on the 
Be eésinis: in this area almost every year. The larger streams of eastern 
Montana and western North Dakota are subject to ice jams. 





4 ‘Stabilizing measures are Soeaed to adequately control the production 
a and movement’ of sediment that wiil seriously damage the reservoirs and 
_ irrigation facilities being constructed in this part of the Basing 


ye. Rocky slountains 


a The Continental Divide is the western watershed boundary from north 
| central Colorado to northwestern Montana, The mountainous area east of. 
a. the Continental Divide is drained by the headwater tributaries of the 
South and North Platte, Yellowstone and Missouri Rivers. 





The most erodible soils and highest rainfall intensities are found 
ie at the lower elevations along the eastern slope, where Ponderosa pine, 


shrubs, and grasses form the natural covers Here fire, cultivation, 


iq overgrazing by livestock and big games, logging, road building, and 
{ 


mining operations have caused extensive sheet and gully erosion, serious 
Be hennel. instability, and heavy sediment production. Erosion has not been 
serious at the higher, more heavily forested elevations where land use 
|) is-less intensive. Local soil and eine: disturbances have resulted 
from the above causes. The forest cover's reduced capacity to retard 


+ of fire and heavy cutting, has been responsible 


 snow-melt, as a result 
| for earlier and higher spring floods and heavy debris.. Ina number of 
eases this haa led to channel cutting along the entire length of tribu- 


tary streams, In the irrigated sections, poor water management results 
in increased erosion, waterlogging, loss of ditch capacity, pen neds a 


leaching of nutrients. 












and 
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by rains or snow-melt or a combination of them. General rainstorms are 
rare and their frequency decreases to the northward. The foothills and © 
mountain front zone is widely known for its thunderstorms and resultant — 
‘flash floods on streams ‘with watershed areas ranging up to about 500 
square miles, Thunderstorm activity decreases in the north. The U. Se 
Weather Bureau data reflect an average of 50 to 60 days annually of 
thunderstorm activity along the mountain front in Colorado and 20 to $30) — 
days in northern Montana, Steep topography, thin soils, and intense short 
rains result in high peak discharges even though the total amount of water 
produced by the storm may be relatively small. The flash floods rise and 
fall rapidly and damaging stages are reached for short periods even by ‘ 
streams having several hundred square miles of drainage area. Occasional — i 
ice jamg have so limited an effect on stream stage and damage as to make | 4 
them unimportant in the flood problem, 


a 







DAMAGES -- KINDS AND AMOUNTS an 


A. complex set of conditions is responsible for the wide variation in 
damages crops suffer from floodse These conditions, in general, fall into 
two major groups--namely, the characteristics of the flood and previews 
conditions cn the farms. ’ . 





The characteristies of the floods include such factors as depth, 
duration of inundation, velocity of flow, sediment and debris content, 
topography of flocded land, weather conditions subsequent to flood, and 
temperature of floodwater, Local conditions such as the direction of 
tillage in relation to direction of water runoff have some effect, iti 
some cases, stored grain, haystacks, and shocks of harvested crops are 
damaged or destroyed. Considerable delay in spring planting is experi- 
enced in many bottomland areas every year. This is especially true in 
the more intensively cultivated areas. Frequently planting is delayed 
until normal yields can no longer be expeoted. Replanting is common and q 
results in increased production costs, 


Pasture. damage is especially serious along larger streams where in- — 
undation may last for 48 hours or longer. Such floods deposit damaging - 
sediment and spread noxious weeds. Damage per acre is somewhat less — 4 
along small streams because of the shorter inundation, but amual cane 4 
is usually increased by high frequenty. ‘. 

Fence damage is widespread in the more densely settled and inten= | 
sively used areas. The major part of the damage is the labor and material - 
for repair and replacement. Other costs chargeable to fence damage in- 
clude temporary loss of pasture due to broken fences, the a of 
strayed livestock, and Livestock damage to Cropse 


Farms suffer other flood damages, Among them are losses of live- 
stock, reduced production from livestock, and damage to farm roads, trees, 
farm water supplies, harvested crops, farm improvements, equipment, and — 
machinery. However, the total is much less than the damage to growing 
CrOPSe . 
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Irrigated land’ on river terraces or other areas well above the 
‘Lood ea ordinarily De not suffer from the aap casacl However, seri- 


Piende. and slopes above the supply canals, This water usually flows down 
| lilies, gulches, small tributary streams, and other waterways from the 
uplands. When this water reaches the level or gently sloping irrigation 
its, it often floods a large arca and damages irrigation facilities. 

a Road damage is generally greater on oounty and local roads than on 
the better designed State and federal highways. County bridges, as a 

| rule, are not designed to withstand unusual floods, and limited funds 
often delay their repair. A damaged bridge is usually vulnerable to 
ore floods. Bridge damages ‘are unusually high in areas of active 
alley trenching. Here floodwaters are continually deepening and widen- 
ing stream channels, undermining bridgestand washing out many. Rail- 
roads feel the effect of the floods mostly in damages to bridges, cul-= 
verts, and fills. 

Poasiater and sediment damages to urban areas and public utilities 
ire common in the Basin. Some of the more common are damage to water 
supplies, streets, business investments in buildings and inventories of 
goods, public utilities, and urban residences, These are much more com- 


Streambank erosion has occurred, to some extent, in all four major 
“physical land areas, However, the greatest amount has been suffered in 
the Central Prairies and Great Plains. In general, both the rate of 
lamage and the value of the land are greatest in these areas. In addi- 
tion, more intensive use of bottomlands, with the removal of stabilizing 
_ and protective trees and brush, has resulted in more severe bank erosione 
(As could be expected, streambank SrOREon is serious where Msc ys trench- 


trean reaches s 

d Land damage by scour is most severe in the eastern half of the 
watershed, In general, scour, caused by overbank floodwater, is preva- 
ent where the ground lacks a permanent or perennial cover, especially 
in intensively cultivated bottomlands when the ground is bares Con= 
versely, land with a protective cover of forest, brush, pasture, and 
ange is little affected, Light- textured soils, such as sands ana 

sandy loans, are damaged more by scour than loams, silt loams, and clayey 
soils as soil particles are more easily detached by water, Scour damage 
Ris less extensive in the western half of the watershed, except in irri- 
gated areas, because the ‘pottomlands are used for pastures Scour damage 
greatest in the Central Prairies and along the larger streams else- 
wher Ce ; 
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Gully erosion and valley trenching account for the greatest share 
of the average annual land damage, The lack of protective cover on 
the formerly vegetated upland areas has accelerated gully erosion. 

But it is ordinarily most severe in cultivated areas of rolling and et 
rough topography, Valley trenching is the process by which the deepen= 
ing and widening of chamels progresses headward in established stream — 
systems, Land damage by gully erosion and valley trenching is most 
sorious in the Central Prairies and in the eastern parts of the Great 
Plains although these types of damage are found elsewhere to a lesser i 
degree. The largest and most destructive gullies are found in the loess 
areas of the Central Prairies and the Great Plains where they are oc- « 
casionally 80 feet deep and 200 to 300 feet widee This type is spec- A 
tacular. It often has nearly vertical sides and head and is 4 major 
source of silt. Gullies ranging from 25 to 70 feet deep occur occasion= 
allye Those ranging in depth frém 10 to 25 feet are common. Serious By 
damage to land and irrigation works occurs in many irrigated valleys in © 
the western parts of the Basing Flash runoff from steep, rough, thin~ — 
soiled watersheds rushes across the irrigated valley land, cutting deep 
gullies and often spreading large amounts of sand and gravel over the 
cropland. 













Infertile overwash damage depends on its depth, and the type of © 
material, Thin layers of infertile devosits -- even at frequent inter=, 
vals -- may cause only slight damage to the soil as tillage tends to 
mix in the deposits thoroughly. However, a thick deposit, approaching 
or exceeding plow depth, can cause high damages. Sandy or gravelly 
materials cause the greatest damage, and thick deposits of either can 
render the original soil unfit for cultivation, Silts and clays from 
less fertile upland subsoils decrease the productivity of the bottom- 
lands by changing their structure and fertility. The highest rate of 
damage’ from infertile overwash. occurs in the eastern part of the Great — 
Plains, the western part of the Ozark Highlends, and the Central 
Prairiese ; 


Swamping, the impairment of surface and internal drainage in 
bottomlands, is caused by sediment deposited in channels and on flood 
plains, lLarge.quantities deposited in channels build up the bed and 
raisé the water table. Sand and sandy material, deposited adjacent 
to the streams, form natural levees which ovate surface drainage = 
from lower flood-plain land. Clay and fine silt, deposited on coarser — 
textured bottomland soils, impair internal dreinaaey The last two 
processes are the principal causes of swamping damage in the Basin. 
This damage was found, to an appreciable extent, only in the Central 
Prairies where flood-plain lands are more intensively used and, conse= 
quently, more valuable, and the rate of deposit is greatere The rate i 
of swamping damage is not consistently high in any particular stream 
classe 





UNIT ics 








Approximately 1,140 reservoirs in the watershed, with a capacity of 

| 9,500, 000 acre-feet of water for power, irrigation, flood control, recre- 
ation, domestic water supply, and other wees, were considered in the 
evaluation of sediment damage. These storage reservoirs are worth to- 
day about $842,500,000. This value is steadily decreasihg as a result 
of sediment which is redueoing the capacity f for storing water for bene= 

a ficial uses. Services dependent upon stored water and vital to the 

P economy of the watershed are being threatened, Many reservoirs, not in- 
_ in those evaluated, have been greatly Pah jipas bide 


The federal ae en and State and local authorities have author- 
2 ized the construction of 119 reservoirs in the Missouri Basin with stor- 
age capacities allocated for flood control, irrigation, power, naviga- 

‘ tion, water supply, sedimentation reserve, and other allied purposes. 

P Those capacities amount to 121,580,000 acre-feet. The estimated cost 

i of these reservoirs in terms of 1947 ee is approximately 

ie $1,810, 200,000, 

} 3 

q The present and potential damage to existing, authorized, and par- 
e. tially completed reservoirs is estimated at 1947 construction costs, 

4 on equally favorable sites. This evaluation is not a true refloction 
| 





of the damage to the economy of the Missouri Basin. Sites for reser- 
voir development are irreplaceable. As reservoirs fill with sediment, 
replacement storage becomes increasingly more expensive. Hyentually 
wal reservoir sites will be utilized or storage capacity will have to 
P, be maintained by removing sediment at an excessive cost. 

























The cost of removing sediment from raw water is a significant 
factor in the total water treatment cost and increases with higher 

_ sediment concentration. Fifty municipalities in the watershed treat 
water diverted from streams, The total population served by these 
streams is approximately 383,000. These figures do not include 
municipalities diverting water from the main stem of the Missouri. 
River below Fort Peck or below the sites of large olroraneis or author 
ized reservoirs on other streams, 5‘ 


Sedinwnt déposited in road and railroad ditches, culverts, and 
stream channels must be removed for road and railroad protections 
Deposits on roads and railroads is a serious safety hazard and often 
‘obstruct’ traffic, and its removal is necessary for continuous and safe 
operation. 


The damage to irrigation developments is most commonly caused by 
sedimentation of canals, flumes, ditches, reservoirs, and other parts 

of the supply and distribution systems. Water from clear mountain 
streams and from reservoirs with high trap efficiencies is reasonably 
free from sediment at most times unless it is carried into the systen 
from the adjoining uplands, The majority of the supply systems, however, 
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carry heavy sediment loads from waterways draining the slopes and 
uplands above them. Heavy deposits in canals and ditches reduce ~ 
their water-carrying capacity. <A principal part of the annual main—- 
tenance charges on most supply systems is for cleaning these canals 
and ditches. | | 


Practically alli the sediment damage to drainage developments 
takes place in drainage ditches. In general, material transported 
from sheet erosion is the greatest source of sediment causing this 
damage. However, valley trenching, deep gullies, and streambank 
erosion contribute large quantities in the Missouri River bluff 
portion of the Central Prairies. In addition, many ditches are 
damaged by materials carried by the wind. Greatest damage is along 
the Missouri River flood plain. As the result of an abrupt change. 


’ 


in stream grade, large volumes of sediment are dropped where the small 


tributaries cross the flood plain of the Missouri River. Damage to 
drainage ditches is usually considered to be the cost of removing the 
sediment. 


In addition to the direct floodwater and sediment damage, 


indirect damage is important in the watershed. The more evident forms 


of indirect damage are interruptions in trade, transportation and 
manufacture, costs of flood relief, cost of policing, sanitation, and 
restoration of public works, and other demands on public funds and 
services. Less apparent, but equally important, are losses from. 
migration, decadence, stagnation, and impoverishment in rural areas, . 
villages, and sections of cities, disruption of schools and other 
public institutions, and general simecsatsioaesitoun in social and economic 
relationse | P 


mewaded these direct and indirect damages, other important items 
of unevaluated damage must be taken into account. Some of these are 
loss of life, loss of irreplaceable reservoir sites, aggravated 
illness and epidemics, and other after-effects of flood disasters. 4 
While these unevaluated damages may not always become readily apparent, — 
they do, however, manifest themselves in their impact baie the polite 
ical, social, and economic life of the community. 


Methods of Estimating Damages 


Estimates in monetary terms were made of the average annual 
floodwater, sediment, and indirect damages occurring in the Missouri 
River Basin. These estimates are for damages that occur in sub-— 
watersheds generally less than 3,000 square miles in area and for 
damages to existing and Authored reservoirs. No damage estimates 
are included for the parts of the Basin that are or will be rode cuecs 
from damage by other existing or proposed projects. 


For the purpose,. of estimating the damages, the Basin was divided 
into 4 major physiographic areas and then further subdivided into 38 


: 
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elatively homogeneous physical land units on the basis of sitgi larity 

f soils, climate, hydrologic conditions, and other related fiatures. 

_ Approximately 150 sample watersheds of about 5 square miles in size 
and 175 sample stream reaches about one-half mile in length, represent- 
ing various stream-size classes up to 250 square miles in area, were 
selected at random and studied to determine the average annual flood 
water, sediment, and indirect damages occurring within these areas. 

n addition, special sample studies were made to determine the average 
annual increased cost of water treatment due to sediment content and 

he average annual damages occurring to irrigation enterprises, drainage 
evelopments, and storage reservoirs. For streams draining from «50 
‘to 5,000 square miles, annual damage figures were obtained fron avail 
able data. All data obtained by these sampling procedures were expand— 
ed to physical land units. The sum of these estimates represents the 
total average annual damage for the Basin. 





Estimated Damages 


The estimated damages are set out in table &e. 


RECOMMENDATIONS 


4 The measures recommended for stabilizing small watercourses have 
these common characteristics: 


ae Their primary purpose is to stabilize minor waterways and 
tributary streams and to provide for orderly water disposal 
and sediment control as an essential part of a complete and 
integrated program of runoff and waterflow retardation and 
soil erosion prevention. These stabilizing measures reduce 
flood and sediment damages, maintain the land resources, 
and protect the multiple—purpose water resource developments 
of the Missouri River Basin against rapid impairment by 
sedimentation. | 


-be Public benefits from flood and sediment control are dominant, 
although these measures also produce substantial private 
benefits and contribute to sound land usg and conservation 
practices are to be applied. 


‘ce. They frequently involve groups of landowners and operators 
with common interests in protecting minor watershed units, 
ag well as local agencies of government. 


oe { 
ad. They justify substantial public expenditures in technical 
and other assistance. 








wales Toten: 


Table ee.—-Hstimated Average Annet uciistaxe TelaBicas 
Missouri River Basin 1/ — 


Type of Damage 
a ee . (Thousands of Dollars)’ 2.) 


FLOODWATER DAMAGE 


eo ee 6 


Average Annual Damage 


Agricultural and Non-agricultural 


Farm Oy, ¥ ' 56,817 





Non-farm 19,900 a eee rapes 

Sub~total 765717 
Land ; 
Streambank Erosion 25396 vor | a 
- Floodplain Scour 45827 tie a 
Gully Erosion and 
Valley Trenching ~ é 14,039 . 

Sub-total Z -2E¥262 


SEDIMENT DAMAGE 


Infertile Overwash Nas fe ie 


Swamping - 35286 
Existing Reservoirs a5259 
Authorized or Partially 
Completed Reservoirs 25968: 
Water Treatment : 679. rR 
Drainage fi ; B92 . Pes 
Sub-total a ep A585 
INDIRECT. DAMAGE , 32,447 
TOTAL AVERAGE ANNUAL DAMAGE ne haa aie 


1/ These damages were evaluated at 1947 prices, which were current 
at the time of the survey. In estimating damages to land by 
floodwater and sediment, the present values of future income 
losses were capitalized at 2 percent. Ay 
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Methods of Estimating Measures Needed 










P The subwatershed and stream reach samples that are described under 
2 "Method s of Estimating Damages" were also used to determine the quan- 
tity and type of measures that would be required to abate the damages 
found. The data obtained from these samples relative to the quantity 
and type of measures needed were expanded to the physical land unitse 
Thus, estimates were arrived at for the entire Basin. A range in the 
quantities of measures is shown since such an estimating process cannot 
____be expected to produce exact results. 


Recommended Measures. 


. The recommended measures for stabilizing small watercourses 
include establishment ofs 


«1. Between 14,000 and 16,000 small upstream floodwater retarding 
structures. These measures, by providing temporary storage, 

“will reduce flood damages caused by runoff in excess of that 
-which can be controlled by the land use and conservation 
_ practices recommended in-previous parts of this report. They 
will be especially effective when high intensity storms cause 
flash floods during times that the beneficial effects of 
vegetation are at a minimum. It is estimated that 4,800,000 
_ acre-feet of storage will be provided. 


‘Retarding measures are recommended for the protection of 
ri flood plains in many tributariese These measures, by 
" providing temporary storage, function to reduce peak dis— 
‘charges. The drainage areas above these small measures 
will range up to 50 square miles, and will furnish protection 
on the floodplains of tributaries draining up to approximately 
500 square miles. 


The most adaptable type of measure is a small earth-fill dan 
“with an outlet to release water at a fixed and: safe rate and 
- . a spillway adapted to site conditions. Individual reservoirs 

are expected to provide retarding storage ranging from «00 to 
15,000 acre-feet. | 


2, Between 400 and 600 sediment retention structures, including 
desilting basins and debris basins. Desilting basins are to 
be developed where areas of high sediment output are a hazard 
to major storage projects. Debris basins are to be developed 
+n mountain and foothill streams where the debris problem is 
seriouse a) ANE 


Desilting measures, in most cases, will consist of a small 
earth-fill dam, a concrete outlet conduit designed to trap 


the desired amount of sediment, and an adequate spillway. In 
other cases, desilting will be accomplished by diverting 
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sediment~laden flows through systems of regulating dikes 
on gently sloping floodplain areas. 


Debris basins will involve small earth and rock-fill dams y 
outlet conduits, and spillways adapted to local condi tions» 


Between 4,500 and 5,500 miles of minor floodways to direct 
damaging flows across floodplains and other flat areas where 
existing channel capacity is not adequate to discharge these 
flows. 


These small floodways will consist of excavated channels and + 
related dikes as: required. 
Between 10,000 and 12,000 miles of small stream channel im- 
provement by stabilizing banks, removing obstructions, and 
installing other protective measures. 





Channel improvement is required, to some degree, in practically 
all parts of the watershed, Continued widespread misuse of 
land over many years has seriously upset natural stream 
courses, resulting in heavy sediment, debris movements, and 
damage to.streambanks and channels that, in many cases, cannot 
be rectified by land use and conservation practices. The 
principal objective is the stabilization of stream channels 
with drainage areas of €50 square miles or less. ‘These meas— 
ures include vegetation and small structures adaptable to the 
conditions encountered. 


Between 750,000 and 850,000 stabilizing and sediment control 
measures for the control of headcutting gullies and the 
stabilization of gradients in upstream channels. — 


Measures for the control of overfalls, headcutting gullies, 
and gradients in upstream channels are required in varying 
degrees in all parts of the Basin. The objective is the 
stabilization of subwatershed drainageways, including road 
ditches and other artificial channels. These measures are 
drop inlets, chutes, culverts, and weir drops. Temporary 
construction will be used where vegetation, when fully 
established, is capable of maintaining control. 


Between 180,000 and 200,000 miles of subwatershed waterway | 
improvement to stabilize and protect natural and artificial a 
channels. 


These measures include the establishment and maintenance of 
grasses in the upland drainageways and artificial channels. 
Fd ) 
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The waterways to be improved are those required to dispose 
of runoff in an orderly manner from small groups of farms. 


The work consists of excavating, shaping, mreparing, and 
seeding the waterways, Structmes, needed in conjunction 
with the vegetative control, are included with stabilizing 
and sediment—control structures. 


Between 60,000 and 70,000 miles of small diversion ditches 
and dikes to divert and retard runoff water in order to 
protect floodplain developments, eroded areas, and terraced 
lands. 


Diversion ditches and dikes are recommended for installation 
within most physical land units. These measures will be used 
to route runoff water to selected points, to protect severely 
eroded areas, and to divert or retard runoff from severely 
damaged arease 


Estimated Costs 


The estimated costs of installing the recommended measures are 
summarized in table <&. 


. The estimated distribution of costs shown in table 23 is based 
on the federal government bearing: 
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The cost of the measures on federal land. 


Approximately 90 percent of the total cost of upstream 
floodwater retarding installations, and sediment retention 
works on non-federal land. 


Approximately 65 percent of the total cost of floodways on 
non—federal land. 


Approximately 70 percent of the total cost of channel improve- 
ments on non-federai land. 


Approximately 50 percent of the total cost of stabilizing 
and seciment control installations on non—federal land. 


Approximately 40 percent of the total cost of subwatershed 
waterway improvements on non-federal land. 


Approximately 45 percent of the total cost of diversion 
ditches and dikes on non-federal land. 
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Table 23e—-Eatimated Costs of Installing Measures for Stabilizing 
Small Watercourses (1947 Prices) 
Missouri River Basin 





tApproximate :Federal :Non-federal Cost : Total 
Cost sPublic 1/:Private: os 


Item s Number 3 
: $ (Thousands of Dollars) | 
Upstream Floodwater ; Share $ : : 
Retarding (Number) : 15,000 :337,000 : 21,000 : 1,000: 3595 000 ; 
Sediment Retention. ; $ 3 She 3 
(Number). : 500. 358,600 2 § 45300) 3-2: 2008 63,100 
Floodways (Miles) : 5,000 +: 8,800: 2,100°% 2,400:  13,30Gmm 
Channel Improve- : Te he : oy to ae 
ment (Miles) » : 11,000 +: 31,600 : 5,600: 8,400: 45,600 
Stabilizing and H $ 3 $ H 
Sediment Con- H 5 : H $ $ 
trol (Number) : 750,000 :499,100 : 278,700 :190,900: 968,700 
$ H : a H 
Subwatershed Waterway: $ : 3 : q 
Improvement (Miles): 190,000 : 53,600: 31, : 43,500: 129,000 
Diversion Ditches H ; $ ues H H 
and Dikes (Miles) +: 65,000 : 16,700 : 6,900 : 13,700: 37,300 } 


Total 2,005,400: 350,500 :260,100:1, 616,000 
1/ State and local governments, and their departments and agencies. 







2/ Includes $15,396,000 for installations on lands owned or administered 
~ by State and local governments. Since a large proportion of benefits 
from measures primarily for reduction of floodwater and sediment - 7 
damage will accrue off-site, it is contemplated that the non-federal 
cost will be met by a combination of the resources available to the ~ 
governments of the States, counties, and other benefited local govern 
ments,depending upon circumstances surrounding the respective measures 


The recommended measures installed on lands under the jurisdiction 
of the federal government are to be operated and maintained by the 
federal government. The recommended measures installed on lands not unde 
the jurisdiction of the federal government are to be operated and main- 
tained by State or local agencies under arrangements acceptable to the — 
Secretary of Agriculture and installation in any area will not be commence 
until such arrangements have been made. The boundaries of any such area: 
shall be determined by the Secretary. . 


a 
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INSTALLATION BY. STAGES 


The recommended program of measures for stabilizing:small water- ; 
_ courses is needed throughout the Missouri River Basin. This program 

is of such magnitude that it will require about thirty years to complete. 
Although the recommended proyram of stabilizing measures is based upon 

a survey of the entire Basin, it is proposed that only the funds needed 
to carry out the initial stages of the program described in this Section 
be authorized for appropriation at this time. Such an authorization » 
will permit the development of more detailed plans of work and will 
enable the work to proceed systematically from highly critical flood 
and silt source areas to less critical areas. 


The first stage of the program recommended in this Section will 
be carried out in areas of highest priorities. These areas will in 
general include those where flood and associated damages are greatest 
and where the combination of interrelated:land use and conservation 
practices and measures for stabilizing small watercourses will produce 
the greatest benefits. -The détermination of the critical cropland 
areas will be worked out, where appropriate, in cooperation with the 
states and local public agencies. In the forested areas, early work 
Will be directed primarily to the national forests. These public lands 
in the higher parts of the Rocky Mountains at the headwaters of the 
Platte, Upper Missouri and Yellowstone Rivers in Colorado, Wyoming and 
Montana particularly, contain many critical areas needing iimediate 
attention. . 








The program of stabilizing measures will be extended to other 
portions of the Basin from time to time, depending upon progress made 
in installing the program, the critical nature of the problem, and the 
recommendations made by the interested local people to the U. 5S. Depart- 
ment of Agriculture. It is contemplated that supplemental requests for 
authorization will be submitted from time to time’ covering successive 
stages of the program. 


The recommended first stage of the program of measures for stabiliz— 
ing small watercourses is economically sound. Among the benefits to be 
expected are reduction in flood and sediment camage, decreased erosion, 
increased ground water supplies, decreased costs of water treatuent, 
increased land productivity, decreased swamping, and other similar bene- 
fits. When the recommended prozram of stabilizing measures is properly 
integrated with:‘the interrelated land use and conservation practices, 
even greater benefits will be obtained. 


It is recommended that the sum of $100,000,000 be authorized for 
appropriation for carrying out the initial stage of the reconmended 
program of measures for stabilizing small watercourses. Further informa- 
tion as required will be supplied at the time appropriations are request— 
ed under this authorization. 
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A PROGRAM IN AID OF IRRIGATION 


Irrigation is essential to the fullest use of the lands of the 
Missouri Basin and new irrigation must. be integrated into the agri- 
cultural economy of the entire Jasin. The most efficient and producti 
use of soil and water resources in existing irrigated areas, and the 
integration of future irrigation developments into the existing agri- 
cultural economy are part of the program of service and assistance 
reconmended in.this report, This program will accelerate the wise and 
orderly use of land resources te keep pace with the development of the © 
water resource. 










In the Basin, irrigable land in existing irrigation projects 
totals more than 6.5 million acres, but not more than 5 million acres 
are irrigated in any one year. The Pick-Sloan Plan provides for the 
delivery of supplemental water to a number of presently irrigated. 
areas. This plan, with the savings that can be effected through more 
efficient use of the water now available, will make possible the regul 
irrigation of 6.5 million acres in existing projects. In addition, 
more than 5 million acres of new land will be irrigated from water 
sources to be developed under the Pick-Sloan Plan» An additional — 
million acres will probably be irrigated througna private projects from 
ground water sources and from surface water in small tributaries. Thus 
the potential areas of irrigated land in the Basin approach 1225. 
million acrese Even this total acreage may eventually be increased 
somewhat by irrigation in the more humid areas in the Lower Basin. The 
accompanying map indicates the major areas currently irrigated and the 
new areas now proposed for irrigation by the Bureau of Reclamation 
(figure 21). 


The participation of the Department of Agriculture and the Land- 
Grant colleges and Universities in an over-all program of irrigation 
in the Basin can be treated in three main categories: 


1. Providing service to farmers in existing irrigated areas. 


2. Fornishing factual information necessary to the planning 
and operating of irrigation programs and projects. 


3. Providing adequate assistance and service to farmers in 
developing their farms for irrigation and adjusting to a new) 
‘type oi farming where new irrigation is established. 


ASSISTANCE TO FARMURS IN EXISTING IRRIGATED AREAS 


immediate and economical means of increasing efficisacy in the use ofy 
soil\and water resources. Studies of irrigation areas reveal that an 
increase of one~third in production can often be accomplished through > 
the adoption of better methocs. 











LEGEND 


Aba. SYSTEM OF LEVEES 


el RESERVOIR 
Ee. IRRIGATED LAND 


ae IRRIGABLE LAND 








FIGURE 2l 












































PRESENT AND PROPOSED IRRIGATION 


IN THE MISSOURI RIVER BASIN 


SOURCE: PICK-SLOAN PLAN FOR 
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Water for 4,450,000 acres out of approximstely 5 million acres of 
land now irrigated in the Basin was developed through private and 
State initiative. The remaining 550,000 acres are supplied from pro- 
jects of the Bureau of Reclamation. . 


trrigation facilities serving groups of farms have been examined 
on a sample basis, and none has been found entirely free from problems 
or conditions which need to be solved or corrected. 


The problems of existing irrigation systems in group enterprises, 
other than those constructed by the Bureau of Reclamation, embrace 
nearly every conceivable engineering, agronomic, financial, and manage— 
ment difficulty. 


Those of an engineering nature range from the inadequacy of 
storage reservoirs, to the need for installation of measuring devices 
on individual farms. Between these extremes are problems relating to 
diversions, headgates, canal relocation, canal lining, and structures 
such as syphons, flumes, drops, checks, and crossings. In some in— 
stances, the consolidation of two or more separate enterprises is 
necessary in achieving economical use of water and land. 


Drainage is one of the most serious problens induced by the 
application of irrigation water. Large amounts of water are lost 
through inadequately designed and maintained canals and ditches. 
Transit losses reduce the amount available at the farm and at the 
same time jeopardize adjacent lands by seepage. Drainage problems 
also result from the lack of knowledge of water requirements or crops, 
careless application, poorly designed farm irrigation systems, and 
improper land preparation. The general practice of delaying drainage 
construction until the need is acute has ruined some lands. A major 
part of the 5 million acres now being irrigated is in need of 
appropriate provision for removal of excess surface or sub-surface 
water 


: The need for rehabilitating these systems is often the result of 
improper and inadequate maintenancee Poor maintenance is sometimes 

’ the result of lack of knowledge on the part of the operators and some- 

time the lack of a suitable organization. Many of the smaller organi- 

gations cannot afford the technical personnel necessary to maintain 

“their systems. Inadequate financial arrangements often result in 
"patch-up" maintenance and rehabilitation. 





Failure properly to maintain irrigation works has resulted in the 
need for major rehabilitation of a large portion of the existing 
irrigation enterprises in the Basin. These activities will require 
large investments, and satisfactory credit is often difficult to obtain 
for a number of causes including: 


ae The enterprise may be located in an area generally considered 
questionable by credit agencies. 
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b. The security is not regarded as adequate by banks and ordi 
institutions, and outstanding mortgages often limit credit 
advances. 


c. Limited funds prevent government credit agencies from 
Serving all needs. 


d. The U. S. Department of Agriculture is unable, under the 
Water Facilities Program, to extend assistance for the 
rehabilitation of any one project where the cost to the 
federal goverment would excsed $50,000./ The Bureau of 
Reclamation generally constructs projects costing many 
times this amount. This leaves an in-between group of needed 
developments to which assistance is unavailable. An amend-— 
ment to the Act of August &8, 1937; as amended, increasing 
to $100,000 the expenditure anae for any one “pro ject oe 
help to close this sap. 


Although the advantages, economies, and conservation values of 
the proper development of land for irrigation have been repeatedly 
demonstrated not more than 1.2 million acres of the total irrigated 
acreage in the Basin are being efficiently irrigated. This is 
approxinately <5 percent of the presently irrigated acreage. kven 
where lands have been properly orepared for irrigation, technical 
assistance in the application of water for most efficient use is 
needed. 


The problems encountered in existing irrigated areas are so varie Bh 
and extensive that they cannot be attacked in all parts of the Basin — 
at the same time. Prioritics will be established for areas to which 
first attention should be given. In general, the rehabilitation and 
improvement of existing facilities, etude the reorganization and 
reconditioning of farm irrigation systems, will be undertaken first, 
This program will be expanded to all irrigated areas in the Basin as 
rapidly as funds and facilities will permit. 


Summary of Proposed Program of Assistance 
to Farmers in Existing Irrigation Areas 


The program of assistance to existing irrigation enterprises 


Under the recommended program of aid to existing irrigation 
-enterprises the Department will: 


1. Provide assistance in planning for necessary reorganization — 
and refinancing of existing irrigation enterprises. © oe 


&e Provide assistance to irrigation organizations in preparing 
plans and cost estimates for the repair and rehabilitation 
of existing irrigation and le reece works. SiMe 








‘The program of assistance to individual farmers in existing irrigation 
areas ‘ 
3 


‘ 
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Provide assistance to irrigation organizations in super-— 
vVisiny construction activities. 


Acquire for resale land and water rights where acquisition 
is necessary to accomplish the efficient use of land and 
water resources in connection with undertakings proposed 
by organizations of irrigation water users. Such acquisi-— 
tion and resale will be undertaken only when both the 
organization of water users and the U. S. Department of 
Agriculture have exhausted all other means available to 
them to accomplish the desired result, and the Department 
will undertake such activities only upon the request of 
the organization of water users. 411 purchases and-sales 
will be based on government appraisal and money received 
when such lands and rights are resold will be returned to 
the U. S. Treasury. . , 


Provide, under the Supporting Credit Program hereinafter 
set out, loans for financing needed improvements. 


lake necessary surveys and prepare, for the consideration 
of the Congress, reports proposing programs for the repair, 


- rehabilitation or the extension of existing enterprises 


when such proposals cannot be carried out under available 
legislative authorities or when, for any reason, the 
Secretary of Agriculture considers it advisable that the 


Congress approve such proposals. 


Under the recommended program the Department will: 


Provide assistance to individuals in preparing plans and cost 
estimates for the repair and rehabilitation of existing farm 
irrigation facilities. 


Furnish technical assistance and direct aids, such as payments, 
materials, equipment, and services to individual water users 
to further the reorganization and rehabilitation of farm 
dirrization and drainage systems, to aid in the preparation 

‘of land for efficisnt use of water, and to promote desirable 


dand uses 


Provide, under the Supporting Credit Program hereinafter set 
out, loans for financing needed improvements. 


» 
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General 


For the purpose of obtaining the most efficient use of land and 
water in existing irrigation enterprises by the activities of both 
irrigation organizations and individual water users under the recommen 
ed program the Department will: 






1. Promote the proper nedideaened of irrigation facilitie 
by providing technical advice and by educational ee Fie, 


k- Demonstrate to groups and to individuals more effiguent 
methods of water application. 


Se Bring to groups and individuals, through the Program of — 
Bxtension Education hereinafter pressated, the results of 
research on irrigation problems, proper land use, soil and 
water conservation, crop rotations, use of fertilizers, and 
similar subjects. 


Costs 


The cost of planning and establishing the irrigation program on 
the 6.5 million acres of land irrigable with existing facilities is 
presented in table 24,. 


The federal costs shown are made up of the costs of technical 
assistance and direct aid as heretofore presented in connection with 
the previously described phases of the recommended over-all program. 
The amount of assistance required to meet local conditions and needs 
will vary from one enterprise to another. The cost estimates are 
based upon average needs. De 


Table 24.-Costs of Renabilitating Bxi sting Irrigated Areas 


¢ 














: 3 Federal Costs _ : : a 
Item : Acres ‘sTechnical and; Direct : Private,< Total 
: :Administrative: Aids; Costs +: Costs a 
_sThousand; Thousand : Thousand;Taousand ; Thousand — 
- es? DOLIESS ; Dollars; Dollars ;: Dollars — 
Rehabilitation ¢ : : $ : 
of irrigation +; : : : : a 
systems sR HOGS yen ¢ 5,080: 4... 21,0202 29,855 ay 
Land Development: 5,500: 28,415  : 39,680 : 163,690: 251,785 
Drainage Sub- + Aine “3 : ry oe 
Surface g 925° ¢ 5,800 2 4,545 2 19,5302 &7,775 - 
Drainage Surface: 1,475 : 555 595: 2,510: 3,860 
Total:, Dh 2 66,5«5 : 90,000 ¢ 806,550: 293,075 — 
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The term "land development," as used in the cost estimates, is 
a general designation which includes all the various tyves of work 
needed on farm lands to secure maximum efficiency in the use of soil 
and water. Some of the acreage in existing irrigation enterprises 
requires a minimum amount of work, while other lands need complete 
treatment. The estimated total costs are spread over the entire acreage 
because it is impossible to indicate the exact acreage needing each 
type of work. For example, an estimated 45 percent of irrigated acreage 
needs some land leveling. Other percentages need surface or subsurface 
drainage. Still other acreages need establishment of specific water 
distribution devices such as border diking. Most of the total acreage, 
including areas where much of the physical land treatment has been done, 
needs continuing technical advice on rotations, irrigation methods, 
fertilizers and cropping practices. 


es For these reasons the land development program is shown for the 
_ total acreage. 


‘3 
INVESTIGATION AND PLANNING FOR NEW TRRIGATION 


_In view of the possibilities for greatly increasing the Basin's 
irrigated acreage by constructing additional irrigation works, it is 
“proposed that the U. S. Department of Asriculture intensify and expand 
its program of investigation and planning for new irrigation. This is 
necessary to find the lands most suitable for irrigation and to deter- 
mine the probable production from irrigation farming. This information 
is needed in evaluating the feasibility and timing of proposed new 
developments and in predicting their probable effects on the existing 
economy e 


Bringing new areas under irrigation involves a heavy responsi- 
bility for adequate investigations and planning prior to making public 
_ and private investments. Incomplete investigations and inadequate 

_ planning can result in waste of investments, resources, and human 
effort. Many complex and interrelated physical and economic factors 
must be properly evaluated in making decisions of project feasibility. 
The skills, knowledge, and experiences of agricultural agencies is 
required to provide the necessary facts on which the determination 

' of agricultural feasibility of new projects can be made and to orovide 
' a guide for planning and developing feasible projects. 


' It is proposed that the U. S. Department of Agriculture, in coopera- 
_ tion with the Land-Grant calleges and Universities, make investigations 
and studies of the agricultural aspects of contemplated or proposed 
irrigation programs or projects and prepare reports on the agricultural 
feasibility of such programs or projects. These investigations will 

- involve:" 


1. Making necessary soil surveys and land classifications 
to determine location and extent of irrigable lands. 


aes) 


2. Determinations of the value of water to prospective water 
users and of their ability to repay pone Ge es sa 
ment, operation, and maintenance costs. 


Se Studies of how irrigation can most efficiently fit into 
existing agriculture. q 
a 
4. Estimates of needs and costs in preparing land for irrigation. 
This also will involve recommendations on the distribution 
of cost between private and public interests. 


5. Estimates of needs for new market foot li ties and new Maroy 
outlets e 


6. Local application of research information and experience’ 
on adaptability of crops, fertility requirements, and the 
like. . ie 

7. Recommendations for control, distribution, and application 
of irrigation water. 


8. Recommendations for salinity control and effective surface 
and sub-surface drainage based on research and field exper-— 
ience. . ; 


9% ‘Cooperation with other agencies in the interpretation of | 
underground water information supplied by SOOTREE Oa and 
water supply investigations. 


10. Cooperation with other agencies in securing TOpoRmeaMhane 
survey data in areas authorized for irrigation so that the 
data will be obtained in sufficient detail for use in 

‘planning land development operations for individual farms. — 


Areas in which the development of irrigation is underway will 
receive first consideration. Close cooperation with all the federal — 
and State agencies will be maintained so that essential information is © 
available when it is required by individuals and agencies concerned 
with operations programs. In areas where projects are contemplated 
or proposed by the Department of the Interior all investigations iret 
be coordinated with the investigations of that agency. 





Reports on agricultural feasibility prepared by the U. S, Department 
of Agriculture on irrigation projects contemplated or proposed by the 
Department of the Interior will be transmitted to the Secretary of the 
Interior for use in conjunction with engineering studies in determining _ 
the feasibility of such projects. Information useful to farmers and a 
local groups concerned with new irrigation possibilities will be made 
available to them. 
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: This program of investigations and planning for new irrigation 
will cost $5,000,000. This is exclusive of the cost of the soil surveys 
and research provided for subsequently. 


ASSISTANCE TO FARMERS IN DEVELOPING NEW IRRIGATION 


Under the recommended program assistance will be made available 
to farmers in delineating irrigable lands and in sub-—dividing large 
holdings into farms of suitable size. Provision will be made ina 
limited number of cases for the acquisition, development, and resale 
of excess holdings. Provision also will be made to assist individual 
land owners in preparing lands for efficient use of water. In some 
Situations, the assistance provided by this program will include tech-— 
nical guidance in planning and establishing group facilities and 


developing individual water supplies. Such facilities may include 


pumps where ground water is available at elevations which permit 
economic use and where streams offer opportunities for supplemental 
irrigation in the less arid regions. On lands brought under irrigation 
for the first time, technical assistance will be provided farm 
operators in establishing practical and efficient farm distribution 
systems and in establishing good irrigation practices. Such a program 
will speed the transition from dryland to irrigation farming and tend 
to prevent the adoption of wasteful ‘soil and water management practices 
which have become commonplace in many irrigated areas. 


Bringing 6 million acres of new land under irrigation in the 
Missouri Basin will require conversion in land use from dryland to 
irrigation farming; technical assistance is essential in planning 
for such change in operations. Approximately 5 million acres will be 
included in the projects of the Bureau of Reclamation and an addi- 
tional million acres will be irrigated.in small units from water 
supplied by pumping from underground or surface sources and from 
small diversions and storage. It is proposed to make available to 
farm operators . assistance in planning complete farm irrigation systems, 
land leveling, farm supply laterals, drops, checks, turnouts, crossing 
strictures, annual ditches, and surface and sub-surface drains. Itis 
also proposed to assist farmers in determining the areas suited to 
irrigation and provide them with information on soils and land capa- 


ec bility. 


Proposed Program of Work on Federal Reclamation Projects 


The agricultural program recommended for areas to be irrigated 


through facilities proposed for construction under the Pick-Sloan Plan 


will provide: 


1. Soil surveys in enough detail to furnish the information 
necessary for the classification of land for irrigation 
or other uses. (These to be provided under the Program of 
Soil Surveys and Land Classification hereinafter described). 


Ppa es eee ae lesan eee. 
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&e Assistance in subdividing large areas into farms of suitable 
size and in integratinz the use of irrigable and interspersed 
non—irrigable acreagés. © wa . ae 


5 Acquisition of excess land holdings where necessary to a 
accomplish a practical subdivision and efficient use of , 
_ land and water under limited conditions hereinafter described. 


oH: 
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4. Development, settlement, and sale of acquired lands. 


Se Technical assistance and direct aids including payments, 
| material, equipment, and services to help farmers prepare = 
land for irrigation and to establish efficient farming and q 
conservation practices. . 


| a 
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6. Credit for the purchase, improvement, and annual operations fa 
of farms. (Provided under the Supporting Credit Program . 
hereinafter set out.) - | < 


4 
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7. Advice and assistance in planning necessary community a 


ia) 


facilities such as roads, market outlets, and electrification, 


8. Through the Program of Extension Education hereinafter set out 
information on technological improvements and demonstrations, 
tours, and other means of bringing: results of research and 
experience to farmers. 

The first step in the development of a new irrigation project 

where farmers already are on the land is an intensive educational y 
program to enable them to make necessary changes from dryland operation 
to irrigation agriculture as economically and effectively as possible. 
This program should begin sufficiently ahead of the actual construction 


to assure necessary conversions as soon as possible after water is 
available. ‘ - | 


Technical assistance in irrigation planning will be provided while 
construction is underway so that the work load will not develop = 
suddenly upon the first delivery of water. This assistance will be on 
an individual farm basis and in sufficient detail to enable farmers to 
irrigate successfully the first season that irrigation water is deliver- 
_ ed to the land. Insofar as possible, land leveling, installation of © 

control structures, construction of farm supply laterals, and drainage 
should be completed during the pre-delivery period, and sufficient 3m 
technical and financial assistance should be provided to assure their 
accomplishment. Complete conversion should be attained as rapidly 
as possible to enable farmers to mest the costs of irrigation develop— 
ments with the high crop returns from irrigation ‘. 
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Infparmation regarding crop irrigation requirements and methods 
of efficiently distributing water will be made available to farmers 
on an individual basis and continually repeated in a general educa- 
tional program. 


To accelerate development and to provide needed financial assist- 
ance to carry out the farm plan, direct aids for.approved practices 
and necessary credit will be available to farmers to assist them in 
converting to irrigated production. 


The development of new irrigated lands in projects undertaken 

by the Department of the Interior can, in many instances, be greatly 
facilitated by acquisition of excess lands and their development and 
resale to qualified farm families. Savings can be effected in costs 
of commnity facilities such as roads, telephone and power lines, 
and in farm costs for fences and canal crossings. Waste corners can 
often be eliminated and simpler irrigation systems designed by sub— 
dividing the land on a topographical basis. Units of adequate size 
and yet small enough to encourage intensive operation can be 
encouraged so that the entire area reaches maximum production within 
the shortest possible time after water is delivered. Under the 
recommended program, however, acquisition would be undertaken only 
in those situations where necessary adjustments in operating units 
could not be readily or feasibly accomplished by private initiative 
and resources, and where desired economies in construction of 
irrigation distribution systems, preparation of land for irrigation 
and efficient land use could be effected in no other way. The extent 
of government acquisition will vary greatly in different parts of the 
Basin, and all purchases and resales will be based on government 
appraisal, The sale price of farms developed from lands purchased 
by the government will be in keeping with their earning capacity 

-and money received will be returned to the U. S. Treasury. Plans 
for any such acquisition will be prepared after consultation with 
the Department of the Interior. 





Costs 


Estimates of costs of preparing land for irrigation and pro- 
viding the assistance described above on the 5 million acres of 
irrigable lend in authorized and proposed federal projects are 
included in table 25. These estimates do not include the costs 
of the irrigation systems to be constructed by the Bureau of 
Reclamation. 
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Proposed Program of _ Work in Connection with Development. 
of New Irrigation by Private Enterprises 


The Department of Agriculture has a broader responsibility in the 
development of irrigation on the estimated million acres to be irrigated 
by private enterprise than on lands to be irrigated by projects con- 


structed by the Bureau of Reclamation.:. 













The individuals and groups of water users proposing to construct 
private irrigation works will need specialized help in planning and 
Construction:in addition to the on-farm assistance in preparing land | 
for. the most. efficient use of irrigation water. Planning will require | 
compet™it advice and assistance’ in respect to the availability and 
dependability of water supplies, the capability of the land to respond 
satisfactorily under irrigation, and the estimated cost of installation © 
and maintenance of proposed irrigation facilities. These installations J 
will require supervisory technical assistance and, in many instances, 
credit from public sources. Involved in bringing such land under 
irrigation will be the accompanying problems of land developmant,, | 
desirable methods of water application, farm organization or reograniza— 
tion, and marketing needs, all of which will require advice and assis— — 
tanee to achieve desired results with the least loss in time md income, 


Table 25.—Costs of Agricultural Phases of New Irrigation Development 
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$ . > Federal Cost. :. ee 
item : : Acres :Technical:Direct :Private : Total 
sand Admin: Aids Costs. ; Costs 
.*Ihousand:Thou.Dol.:Thou.Dol.Thou.Dole Thou.Dol 
Irrigation Development :. - Fitay/t Say : £ 
private projects 1000 rs WP da, wiOe DLO. ta og oD 30, 520 
Lend Development 2 6,000 1s SIA RIO 265,125 :243,255 339,790 
Drainage ~ Sub-surface : 550 : 2,000 A,280.: .8,765 13,045 


* fee 
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Drainage — Surface Fa SOUL eis 940.3 1,085 42: £170 6,195 
TOTAL - 4 i 34.785 275,000 279,765: 389,550 
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The estimated construction costs and recommended public partici- — 
pation with water:users on the million acres to be served by private 
irrigation enterprises is itemized separately in table 25. On-farm | : 
land development needs are the same whether the land is to. be irrigated “J 
by private enterprise or by projects constructed by the federal government 
and therefore no separation is made in the estimate for land development J 
on the 6 million acres in the Basin. a 
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SUMMARY OF COSTS OF THE PROGRAM IN AID OF IRRIGATION 


Table 26 shows a summary of costs of this proposed program of 
assistance and service to farmers in- existing irrigated areas; investi- 
gations and plarming for new irrigation; and assistance and service to 
farmers in developing new irrigation in the Missouri Basin. 


Table 26,—Sunmary of Costs of the Program in Aid of Irrigation 














Item : Federal Cost : Private Cost 1/4 Toba L/ 
; Zhou. Dol. ; - Thou. Dol. tT NOU LOL. 
Existing irrigated 3 : : 
areas bp) GOs 525 ¢. sRUO% O50 : 299 0'79 
New Irrigation : 109,785 cer ee er Gy : 389, 550 
Preliminary Investi- : : 


gation & Planning 5 5000 : 
Land Acquisition and Ae 


Resale 7016 ,000)2/ : : (16,000) 2/ 


ia ° 
e 


5,000 


TOTAL reo. 310 ae CR : 687,625 


1/ Estimates of private and total cost do not include the farmers! 
cost for farm buildings, fences, domestic water, and running 
expenses essential to operating a farm business. 


2/ The cost of land acquisition and resale is not strictly a cost 
item, as all proceeds from the sale of developed farms will be 
returned-to the Treasury. It has not been included in the 

| totals. 
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A PROG AM TO IMPROVE DRAINAGE 
~ ON AGRICULTURAL LANDS 











The drainage of agricultural lands is an integral part of a program. | 
for the full and efficient development, utilization, and conservation of | 
the lands of the Missouri River Basin, Drainage promotes more efficient — 
use of available land resources and permits a shift of crop production 
from highly erodible and less productive lands to those better adapted 
to continued intensive use, 


Exclusive of irrigated land requiring drainage, there are approxi-= 
mately 5,834,000 acres of land in the Missouri Basin that require some 
degree of drainage to insure full and efficient production (table 27). 
Approximately 1,448,000 acres of this land lies behind the levee system 
being constructed by the Corps of Engineers along the main stem of the 
river between Sioux City, Towa, and its mouth. Approximately one~half of 4 
the drainage systems now installed to serve the wet lands of the Basin 
are not entirely satisfactory and require Some cegree of rehabilitation. 
In addition new drainage systems are required on some lands. These ares 4 
for the most part, located adjacent to the main stream channels traversing 
the eastern part of South Dakota, Nebraska, and Kansas, and the western 
portions of Minnesota, Towa, and Missouri, They include poorly drained 
farm lands which are currently in cultivation or have been cultivated at 


one time or another, and some wet land that has never been put to any 
intensive use. , 


of 
ay 
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at 

In connection with proposed levees to be installed by the Corps ofa 
Engineers there is need for the coordination of agricultural drainage a 
with the levee systen. It is essential that plans for agricultural a 
drainage be made before levee systems are constructed to insure that the | 
lands behind the levees will be adequately drained. 7a 


The most beneficial use of certain areas of wet land is for. the = as 
preservation and enhancement of the wildlife resource and for recreations — 
It is not intended to drain such areas under the recommended programe 
It is proposed to delineate these areas during the early stages of the 4 
program in cooperation with the Fish and Wildlife Service, and the State ia 
agencies concerned. Under the recommended program it is proposed to: 4 


le Provide assistance to drainage districts, soil conservation 
districts or other organized groups in planning for necessary ‘. 
reorganization and refinancing of existing drainage enterprises, 


2e Provide assistance to drainage districts, soil conservation - 
districts or other organized groups in preparing plans and 
cost estimates for the repair or rehabilitation of existing 
drainage systems, 


3e Provide assistance to drainage districts, soil conservation 
districts or other organized groups in supervising construc+ 
tion activities, ; 
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4. Provide technical and educational assistance to individual 
‘ farmers to aid them in the solution of their drainage cers 


: Be Furnish direct aids such as payments, materials and services 

q to drainage districts, soil conservation districts or other 

| organized drainage groups and to individual farmers to further 
4 the reorganization, rehabilitation or development of drainage 
_. works and the improvement of lands for agricultural use by 

: drainage. 

4 

é 


be Make investigations and prepare for the consideration of the 
Congress, reports containing proposed programs for repair, 
: rehabilitation or development of drainage works when, in the 
7 judgment of the Secretary, the participation of the federal 
. government in such proposed programs should have specific 
Congressional approval. 


4 The estimated total acreage of wet land in the Basin is shown in 

' table e7. This estimate includes lands with efficient drainage systems 
‘ now in operation, lands which require improvement of systems, and lands 
a which require the installation of drainage systems, This acreage is 
exclusive of irrigated lands needing drainage. 


; 
; The estimated cost to the land owner of rehabilitating existing 

a group enterprises and constructing new drainage systems to insure that 
q all of the drained lands are placed ina high state of productivity are 
_ shown in table e8.. This table also shows the estimated cost to the 

' federal government of providing the necessary technical services to 

: insure that the recommerided improvements and new construction are 
properly planned, peered: and constructed. . 


Direct aids necessary to expedite the application of the program 
by sharing the costs - Oe installation on oS land are estimated in 
table 28. 


a ier to drainage enterprises and individuals will be condi~ 
_ tioned on adoption of satisfactory plans for adequate maintenance of 
_ the drainage improvements. 
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Table 27e- Estimated Acreage of Iands that eat Some 
Degree of Drainage 1 


NE EE prained or : band Drained or : 








‘3Suitable for Teed ne cauneacte for Drain-:Total Land Drained :. 
State : age Back of the : age Lying Above ; or Suitable for 
: Proposed Levee :the Missouri River: Drainage 
$ System oh?) Seveevoystem.s«°s 
Rog rig sep SG eT ONT ee Acres | Aores” 

. Missouri 613,000 948,000 15613000 
Towa. 620,000 1.5520,000 25140,000 
South Dakota a 796; 000 | 796,000 
Nebraska 190,000 759,000 949,000 
Kansas 25,000 327,000 352,000 
Minnesota — | BO 5 QO) i nc) 36,000 
TOTAL » >) (154485.000 45306, BOOK sake 5 834,000 
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gs Does not include land in existing or proposed irrigation projects. 


Table 28.~ Estimated Cost of Rehabilitating Existing Drainage 
Enterprises, Constructing New Systems, and 
Assisting in Farm Drainage 
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sAdministrae — ¢, Total ™ 3 : i 

Type of Work : tive and: Direct : Federal ;: Private : Total — 
ae :Technical : . Aids :. Costs |: : 4 

(aise Thousand Thousand ‘Thousand Thousand Thousand — 

Dollars Dollars Dollars Dollars Dollars ~ 

Drainage Enterprises 3 | meray id 
Rehabilitation and ; : é : ape: a 
new construction 55076 55875 10,951 275,963 38,914 
Farm Drainage a 
Rehabilitation and arf . a 
new construction 4,448 16,543 205991. 43,652 645643 
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TOTAL 95524 225416 31,942 71,615 103,557 
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PROGRAM OF SOLL SURVEYS AND LAND CLASSIFICATION . 


Soil surveys will be made through the close cooperation of the 
U. S. Department of Agriculture, the Land-Grant Colleges of nine 
States, and the Conservation and Survey Division of the Univer sity 
of Nebraska. The Department and the respective State agencies will 
support the work with funds appropriated by federal and State 
governments and will jointly approve publication. ‘The surveys will 
provide the soils information necessary to the classification of land, 
for different purposes, by agencies of the Department of the Interior, 
the Department of Agriculture, and the State agencies concerned, all 
working in cooperation. 


THE NEED FOR SCII, INFORMATION 


To develop efficiently the land and water resources of the 
Missouri Basin requires accurate knowledge of the soils --~ their 
characteristics, productivity, and location. Such knowledge is now 
woefully inadequate. 


The soils of the Basin show enormous diversity. Some are highly 
productive, but others have such extremely unfavorable characteristics 
that to spend money for their intensive development would be fool- 
hardy. Some will respond generously to irrigation, but others are 
so difficult to reclaim or give so little reward when irrigated that 
attempts to do so would be wasteful. Some require specific fertilizers 
for good crop growth; on others plants show no response from these 
nutrients. Some soils require intensive conservation practices to 
insure continued productivity; others need only good rotations and 
fertility maintenance. 


A much accelerated program of soil surveys and land classification 


is needed to guide measures for land and water development and to avoid 


the waste of trial and error in applying measures to soils whose 
characteristics are not thoroughly understood. 


In land treatment. 


The land treatment program proposed for the Basin contemplates 


applying a variety of production and conservation practices to farm, 


range, and forest lands according to their needs. The need for particu 
lar practices depends to a large measure on the soil and its characteris— 
tics, including its slope or surface relief. Practices needed on one 
farm, field, or forest site may be quite different from those required 
by another. Soil information is essential in choosing measures to apply 
to particular situations. 








In flood and sediment reductione..2 far. 4! 


The land treatment program, by reducing runoff, will reduce flood 
and sediment damage. tructures and other: complementary measures ; 
designed primarily for flood and sédinient reduetion: will be designed 
and located to take account of soil characte ristics which influence — 
their effectiveness. ‘Here too soil information is needed. 


in irrigation. 


Some soils in the Basin are well suited to irrigation, and some 
are nots; hence, adequate soil information is imperative to select 
lands to be irrigated so that the limited water will be used to best 
advantage. Failure to do so may result not only in waste of public 
funds, but also in the waste of the lives and energies of people if 
they build their homes and irrigation farms on land unsuited for 
irrigatione 

Soil information is needed not only to select land for irrigation, 
but also to determine the kind of crops to be grown under irrigation, 
the kind of tillage practices, the character of fertility measures, 
the need for and method of drainage, the method of salt removal, and 
the method of irrigation. Soil surveys will be designed to indicate 
the suitability of the soils for irrigation and to provide information 
useful to farmers in choosing crops and production practices that fit 
the soil‘once the irrigation is provided. 


In drainage. 


The drainage program proposed for the Basin is designed to help 
provide adequate drainage of wet lands not irrigated. Not all. wet 
land, however, can be economically drained. . The feasibility of 
drainage is determined by the costs as well as by the increased pro— 
duction resulting from drainage. This depends to a large measure upon 
the soil. Soil considerations help determine whether or not it is wise ~ 
to crain and they largely govern the type, depth, and spacing of drains © 
to be used. In addition, soils influence the crops, cropping systems, 
and tillage methods to be chosen on lands that are drained. Therefore, — 
the drainage program will require soil information’ for its successful 
accomplishment. 









In managing 3 mountain lands. 


The productivity and character of the soil greatly influence the 
growth of trees, shrubs, and grasses on mountain lands. These kinds of — 
' vegetation, like those of cultivated crops, are selective in their 
moisture and nutrient requirements. 


Contrary to common belief, many mountainous areas have deep ; 
and fertile soils. ‘There are also shallow and stony soils, and between — 
these extremes are all gradations. Soils and related factors, such as 
types of slope and drainage patterns, are just as basic for 2008 AT 


ment practices on wild lands as they are for cultivated lands. 


In management, a determination must be made as to what the wild 
lands can produce and how intensively they can be used without lowering 
the productive capacity. On some lands soils are sufficiently stable 
to be capable of producing timber for cutting, grasses and shrubs for 
livestock grazing, or a combination of land uses, and continue to 
perform their watershed functions. On other lands, where conditions 
may not be so favorable, the use of the. timber, range, and other forest 
resources must be restricted to maintain the watershed values. Fre- 
quently, the delicate balance among inter-related factors is not 
recognized until destructive forces are in action, A comprehensive 
soil investigation can furnish additional basic data necessary to 
strengthen and improve present management practices on.these wild 
lands for a greater contribution to the development of the Basin. 


Additional Public Service 


The usefulness of soil surveys is by no means limited to the ess 
tial service they will provide to the programs of land treatment, flood 
and sediment reduction, irrigation, and drainage. In the years neoe 
good soil surveys will help many thousands of individuals and public 
officials make better decisions in the solution of their problems. 


Use in farming. 

Aside from technical help from public agencies in the solution 
of production and conservation problems, farmers are constantly 
making their own individual decisions as to crops to be grown, rotations 
to be used, amounts and kinds of fertilizer to be applied, and tillage 
practices to be followed. Published soil maps showing the kinds and 
characteristics of soils on their farms enable farmers to use the 
continually increasing body of information obtained through farmer 
experience and through experiment on known kinds of soils -- known 
because their characteristics have been “studied, their classification 
and location determined, and all permanently necarded. 


Use in research. 


Every field experiment is carried out on some definite kind of 
soil. Experimentel results on one kind may not apply to another kind. 
Experiments shovld be located so as to represent important types and 
groups of soils.in order to help predict where experimental results 
are likely to apply. 


Growing interest in soils and land use has greatly increased the 
demand for more soil information, particularly by vocational schools 
anc veteran trainees. Enlarged research activities also require more 
extensive information on the field properties of soils. The adaptation 
of new crops to special conditions is receiving added consideration. 
The expanding educational and research programs rust be accompanied 
by enlarged activities to acquire the information. 
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Tn building roads and airports. 


Soil characteristics influence the design and location of many 
kinds of structures, parti cularly highways, earth dams, and airports. 
Foundation and pavement requirements depend on soil properties, most 
of which can be determined from soil naps when physical tests have 
been correlated with mapped soil tbypese Highway location is often 
adjusted on account of the effect of soil types on the cost of con— 
struction and durability of the road. Soii maps disclose sources of 
soil amendments and construction materials, such as limestone, sand, 
and gravel. They also Provide valuable information for the selection 
of sites for new communities as farming practices become more intensive 
and population increases. The community site can be so planned that 
farm dwellings in a community can be best served by public utilities, 
schools,. and other services, with the least development costs. 


Tn apprai sing land. 


More equitable assessment of farm land is possible where good L 
information is available on soil productivity. Assessors are 
increasingly using soil maps and their accompanying productivity 
ratings toward this end, Many appraisers use soil maps and reports 
in making appraisals for loans, to the benefit of both lender and 
borrower. 


To help farm buyers. : 


Prospective farm buyers are aided in choosing land to meet their 
needs through the use of soil maps and reports that disclose the pro- 
ductivity of the soil for different uses and crops. 


In public land purchase. 


Land acquisition for certain non-agricultural public uses, like 
military establishments, reservoir sites, and recreation areas, should 
be directed toward areas of low potential for agriculture. Soil maps 
can provide most of the necessary information for this purpose. 







TYPES OF SOLL SURVEYS NEEDED 


Since knowledge of soils is important in so many different 
activities and affects so many kinds of decisions, the soil survey,” 
program will be conducted so that the survey of any given area will 
serve as many different needs as possible. However, one soil survey 
of a given area cannot be expected to serve every conceivable need, 
For example, to make soil surveys in all parts of the Basin in the 
detail required for farmland in humid regions would be wasteful of 
funds. Land to be developed for irrigation will need even more detailed — 
investigations, but land suitable only for grazing can be covered at 
a rapid rate by the surveyor . | 
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The major types of soil surveys needed for different kinds of 
areas in the Basin are: 


i 
Type 1. For irpigated areas and for rew irrigation projects. 
i 4 AR ee RS A RE a EY St tne _ a 


“e On existing irrigated land and also on proposed new irrigation 
; projects scheduled for early cevelomient, detailed surveys will be 

' heeded, usually on scales of 8 to 13 inches to 1 mile. Surveys on 
these areas will require a degree of detail sufficient for making 
farm plans. On new projects to be developed, the detail of soil 
mapping and classification will need to be adequate to provide the 
soils information required by <1] agencies working in the area. 

Deep borings will have to be made and logged at fairly frequent 
intervals to determine drainage characteristics of the soil. Laboratory 
analyses of soils will be needed to determine amounts and kinds of 
soluble salts, presence of alkali, and physical soil properties, with 
sufficient precision to assure effective use in planning irrigation 
and drainage systems and farm field layout, cropping systems, and’ 
practices. Field mapping will proceed at rates ranging from about 
100 to 320 acres per man-day. 


oo ee 
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The average cost of surveys of this type will be approxinately 
$0.65 per acre, including publication. Approximately 12,000,000 
acres will require surveys at this level of detail, at a total cost 
of $7,800,000, including publication. 
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Type &. For potential irrigated areas. 


In appraising irrigation possibilities for potential projects, 
surveys are needed, usually on scales of 3 to 4 inches to 1 mile, 
Such surveys will provide the soil information required to determine 
the preliminary plan of development which in turn will delineate the 
areas to be‘icovered by the more detailed surveys of Type 1. Field 
mapping will proceed at rates of from 600 to 4,000 acres per man—day. 


PL 
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The average cost of surveys in this type will be approximately 
GO 606 per acre, including publication. Approximately 5,000,000 acres 
Will require surveys at this level of detail, at a total cost of 
#180 ,000, including publication for those areas not covered by a more 
detailed survey. : 


Type 5. Exploratory surveys. 


Rapid surveys of some parts of the. Basin are needed to provide 
general soils information to delimit areas justifying a more detailed 
examination as provided in Type & in connection with possible irrigation, 
or for other purposes requiring the delineation of broad soil areas, 
such as guiding the location of experiments, field trials, and demon- 

_ strations, so as to be sure they represent definite and important soil 
' areas. Where the land is already covered by old soil maps this infor- 
- mation can be obtained largely from then. New mapping will be on 

- aerial photographs at rates ranging from approximately 6,000 to 12,000 
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acres per man-day. Surveys of this type will be scheduled in collabo- 
ration with all State and federal agencies immediately concerned with 
the problems requiring them and will take account of work done or 
planned by those agencies. Surveys of Types 2, 4, 5, or 6, where 
already available, and also many existing soil surveys of less detail 


than is specified for these types, will serve the objectives of this 
TYPE e ; ‘ 


The average cost of surveys of this type will be approximately 
#0.OL per acre. Approximately 1,600,000 acres may require surveys 
at this level of detail, at a total cost of $16,000. Publication of 
the maps resulting from surveys of this class is not contemplated. 


Type 4. For humid and_sub-humid areas generally. 4 


In humid and sub—humid farming areas, except within irrigation 
projects where construction has been authorized, surveys generally will 
be needed on a scale usually of about 4 inches to 1 mile, in detail 
sufficient for land use and farm planning. The average rate of progress 
will be about 640 acres p=r man-—day. Surveys of this type will suffice 
to meet the objectives of those of Type 3, and where surveys of Type 4 
have been completed surveys of Type 3 will not be needed. ; 


The average cost of surveys of Type 4 will be approximately $0.16 
per acre, including publication. Approximately 67,000,000 acres will 
require surveys in this detail, at a total cost of $10,720,000. 


Type 5. For the less humid dry-farming areas generally. 


In the less humid dry—farming areas, characterized by the more 
extensive types of farming, surveys will be needed usually on scales 
of 35.17 to 4 inches to 1 mile, in sufficient detail for land use and 
farm planning, but at a level of detail permitting an average rate 
of progress of approximately 1,<80 acres per man—day. Surveys of - | 
Type 5 will suffice to meet the objectives of those of Type 5, and 
where services_of Type 5 have been completed surveys of Type 3 will 
not be needed. ' 


The average cost’of surveys of Type 5 will be approximately $0.08 
per acre, including oublication. Approximately 55,000,000 acres will 
require surveys in this detail, at a total cost of $4,400,000. 


Type 5. For areas predominantly; suitable for grazing. 


In areas predominantly suitable for grazing, surveys will be needed ~ 
that can be published usually at scales of = to 2 inches to 1 mile, in 
detail sufficient for land use and farm planning, but at a level. of 
detail permitting an average rate of progress of approximately 2,560 | 
acres per man-day. Surveys of Type 6 will suffice to meet the objectives 
of Type 3, and where surveys of Type 6 have been completed surveys of | i 





Type 3 will not be needed. 
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The average cost of surveys of Type 6 will be approximately $0.04 
per acre, including publication. Approximately 87,200,000 acres will 
require surveys in this detail, at a total cost of $3,488,000. 


Type 7. For forested mountainous watershed Jands. 


In the mountainous parts of the Basin covered predominantly by 
forests, a somewhat generalized and simplified survey is needed for 
management purposes. The intensity of the survey in many respects 
will be comparable to that for grazing lands (Type 6). Data will 
disclose soil associations and complex soil conditions, with recognition 
of parent material, texture, slope, srosive’ characteristics, and types 
of vegetation exis ting as ground cover. The publication scale of the 
map usually will be = to & inches to 1 mile, with rate of field progress 
estimated at 640 to 2,560 acres per man-day. As far as is practical, 
the surveys will be carried on concurrently with timber and forest 
range inventories. 


The average cost of surveys of Type 7 will be approximately 
$0.08 per acre, including publication. Approximately £9,200,000 acres 
will require surveys in this detail, at a total cost of $2,016,000. 


Coverage and Publication 


The above types of surveys include both those made under an 
uninterrupted method of coverage, herein called "basic soil surveys," 
and those made of individual farms or groups of farms, herein referred 
to as "soil conservation surveys." Soil surveys, as the term is used 
here, include surveys made by either method. 


Soil surveys employing an uninterrupted method of coverage and 
employing the basic soil classification, hereafter defined, are here 
termed basic soil surveys. Such surveys, conforming to the requirements 
of Types 1, <, 4, 5, 6, and 7, according to the areas in which they 
are made, will be completed for the entire Basin not already adequately 
covered. Definitely bounded areas ranging in size from about 50 to 
several hundred square miles will be adopted as survey units. In 
irrigated areas, the irrigation project and, in other areas, the 
county will generally be the unit of survey. A single publication 
containing maps and reports will generally be issued to cover each 
survey unite In irrigated areas, one publication may cover two or 
more adjoining irrigation projects, provided the timing of surveys 
in the two projects makes such procedure feasible. The survey unit 
will extend somewhat beyond the existing or proposed irrigated land 
to facilitate possible adjustments in the boundaries of the project or 
to include non-irrigated lands likely to be operated within farms also 
using irrigated lands. 


A county containing both irrigated and non-irrigated areas may 
be covered with a single publication in which separate maps covering 
irrigated and non-irrigated portions may be included. 
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After a survey has been initiated in a survey unit, mapping will 
progress substantially with geographic continuity until the whole 
unit has been covered. This continuous method of coverage has been 
found moré economical than the separate coverage of non-contiguous 
farms or other small tracts. Consistency in the nomenclature and 
classification is easier to maintain. | 


Field maps and other pertinent information will be reproduced 
for agencies having immediate use for them without waiting for 
publication. 


Complete coverage of all lands in the Basin will not be available 
for a number of years due to the limited number of technically trained 
personnel and limitations on the speed with which new personnel can be 
trained. Agencies needing surveys of individual farms will make surveys 
of such farms or groups of farms as required to carry out their operations 
as provided in the following paragraphs. 


In order to meet operational needs in areas where adequate basic 
soil surveys have not been provided, agencies requiring surveys of 
individual farms or groups of farms or irrigation projects will make 
such surveys in accordance with the principles and agreements set 
forth by the Joint Committee on the National Soil Survey in 
January 1945, 







Surveys of single farms or groups of farms made to meet 
operational needs are here termed soil conservation surveys. Soil 
conservation districts now in operation are being assisted to help 
Janda ovmers and operators make farm and ranch conservation plans at 
the rate of about five million acres per year. Soil conservation 
surveys will be made on individuel farms or sroups of farms to meet 
this need each year, In addition, surveys will be made to obtain 
supplementary information on physical land conditions where needed _ ) 
in soil and water conservation programming or planning. Soil con- a | 
servation surveys may be published where contiguous covered areas are ee 
of sufficient size for the publication to be useful to the general public. | 

fn these surveys mil differences will be determined according to 
criteria established by the agency making them to meet its require~ 
ments and the soils may be named later according to the basic soil 
Classification. The rates of coverage and the degree of detail on 
these surveys will be in accordance with the types listed for the 
aifferent kinds of areas. 


In carrying out a basic soil survey of a designated survey unit, 
the utmost possible use will be made of individual .farm surveys | 
already completed. The individual farm’ surveys can be used so as to 
reduce significantly the cost of the basic soil survey e 
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i Where adequate soil surveys cannot be made available in time to. 
meet the needs of the Bureau of Reclamation, this agency 1s expected 
to collect the necessary soils information, in cooperation with the 
various States, along with topographic, drainage, and other deta 
necessary for land classification according to Bureau of Reclamation 
standards and specifications. 


The cost of surveys of single farms or groups of farms made to 
meet operational needs and the cost of acopting or supplementing 
basic soil surveys for this purpose are included in the cost of the 
particular program requiring them. 


Features of the Surveys 
Basic soil classification, 


The basic soil survey will identify and classify the soils as 
types and phéses according to the nation-wide system of soil nomen- 
clature. This will be the basic soil classification, Units of the 
basic soil classification will then be grouped into various practical 
land classes showing, for example, a~roductivity under irrigation. 


Soil types will be, subdivided into phases so as to express dif. 
ferences in soils, slopes, crosion conditions, and other factors as 
required to meet the needs previously described. 


Surveys of individual farms made in advance of the basic soil 
survey by an agency to meet its immediate operational needs will not 
necessarily employ the basic soil classification, but will do so 
wherever the agency finds it feasible. 


Laboratory analysis and aerial photographs, 


All surveys will be supported. by laboratory analyses sufficient 
to enable proper classification of soils for the purposes intended 
to be served by the survey. 


Field base maps for surveys will be aerial photographs wherever 
practical. In some areas, topographic maps may be used. 


Interpretation and classification. 


In addition to the basic soii classification the soils information 
Will be interpreted into various useful classifications according to 
the needs of operating agencies and for the information of the public. 
These may include; ; 


(a) Classification according to productivity, including 
predictions of expectable average yields from different 
soils. 
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(b) Land capability classification: A classification of a 
land according to its characteristics, including climate, 
that affect its usefulness, its limitations, and the | ca 


hazards to which it is subject under cropping, eracinge “ 
and forestry uses. . a 


eg 
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(c) Special classifications according to need for fertilizers, 


Jime, salinity control, drainage, and erosion control a 
measures as required by seobhens of the areas. — “4 


(d) Ratings of soils as to permeability, inpilenadd on capa- 
city, moisture retentiveness, erosion hazard, and forest 
site quality as required by problems of the area. 


EXISTING COVERAGE 


Approximately 107,287,000 acres of the Basin have been covered 
with soil surveys publi shed principally in county units (figs 22). 
Not all meet the requirements of the types of survey here specified 
for the kind of areas which they covered. Surveys covering a ae 
area of about 19,000,000 acres are in progress. 


Approximately 31,599,000 acres have been covered with surveys 
adequate for farm planning. Most of this acreage is in surveys of  . 
scattered farms, but a few whole counties and other large bawep bir: 
units have been covered in this degree of detail. 
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SUMMARY OF RECOMMENDED PROGRAM — 


The States historically bear a part of the cost of soil SULVeYSe 
It is expected that they will continue to participate in this work, 
at a rate at least as large as in the past and probably at an accelerated 
rate. Due to the greatly accelerated rate of progress recommended - 
here, however, the States are expected to be able to bear considerably a 
less than half of the cost. Federal expenditures for this work will be — 
made where. the States also participate, but it is not DOF ES IS to deter— 
mine waat share the States will be able to bear. — ay - e 
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Table <9- istimated Acreage and Costs of Soil Surveys 1/ 





State 


Colorado 


Towa 


Kansas 
Minnesota 
Missouri 
Montana » 
Nebraska 
North Dakota 


South Dakota 
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Total 
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3 Cost 
ed BCL SS cau : (Federal and State 
15, 300,000 : _$ 2,200,000 
9,000,000 : 1, 580,000 
21, 300,000 : 3,100 ,000 
700,000 ‘ 100 ,000 
9,000,000 : 1,400 ,000 
75,100,000 : 5,800,000 
9, 600,000 : £70,000 
36,100,000 : 5,470,000 
37, 500,000 : 4, 200,000 
35,200,000 : 2,500,000... 
&/ 248,800,000 : $28, 620,000 


1/ Excludes costs of surveys of individual farms or groups of farns 
made to meet immediate operational needs arising before coverage 
of whole survey areas is afforded. Costs of such surveys are borne 


as part of the costs of the programs requiring them. Costs estimated 
in these tables take account of expected use of such surveys of 
individual farms in oreparing soil maps of whole survey areas. 


e/ Net acreage, excluding areas to be covered a second time, by a pe 
more detailed type of survey. 


Table 40 -Hstimated Acreage and Costs of Soil Surveys by Types 1/. 


3 | ey Gost per ; “Total Gost 
Lype : Acres : ACCS edi : (Federal and State): _ 
1 2 12,000,000 sBouee s 4 7,800,000. 
2 a 3,000,000 pO : "180,000 
3 : 1, 600,000 201 : 16,000 
4 s 67,000,000. 016 10,720,000 
5 2 55,000,000 208 4. 400,000 
6 : 87,200,000 204 3,488,000 
f : 25,200,000 208 apie 000 
Total ; 251,000,000 _. $28, 620,000 
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1/ @xcludes costs of surveys of individusl farms or grovps of farms. 
made to meet immediaté operational needs arising before coverage 


arease 


of whole survey areas is afforded. Costs of such surveys are 

borne as part of the costs of the programs requiring them. Costs 
estimated in these tables take account of expected use of such sur- 
veys of individusl farms in preparing soil maps of whole survey 


ts 3 7 5 Mite 
* n \ As exe, ti 7 


Vee foo 





PROGRAM OF RESEARCH AND INVESTLGATIONS 


Research and investigations needed to support the recommended 
programs of land and water development have been designed througn 
the combined efforts of scientists of the U. S. Department of Agri- — 
culture and the Agricultural Experiment Stations of the Land-—Grant ——_ 
Colleges of the Missouri Basin. 1/ The program will be carried out x a 
largely through the close cooperation of these groups, with appro-~ 4 
priations provided by both federal and State governments. 







Agricultural research is a primary source of the present high 
devel of production on American farns. Farming has rany hazards in ~ 
addition to those that beset most other businesses. Unpredictable 
weather, insects, and plant and animal diseases open farming to more 
than usual business risks. ‘The difficulty of the thousands of indi~ 
vidual producers acting together to adjust their production to market 
demand adds the risk of more severe price fluctuation than in most ~ 
other enterprises. Farmers have a complex problem in the development 
and conservation of their land resources. A vigorous and resourceful 4 
research program in the past has given us such things as high-yielding - 
and disease-resistant plants, effective insecticides, labor-saving = | 
machines, and market-outlook information which have greatly increased 
the security of farm people. 


However, special research is imperative beyond that which will 
be afforded through the ccntinuation of that part of the present 
national and State research programs within the Basin. Accelerated oe 
research is needed to precede and guide the greatly expanded programs 
of irrigation, drainage, land treatment, and watershed management in 
prospect for the Basin. Problems arising in the development and use 
of particular areas have not been and are not likely to be answered ZZ 
by investigations not specifically designed to meet them. For example, | 
each of the large irrigation projects presents problems peculiar to ia 
itself, such as how and when to irrigate, what farm enterprises to 
encourage, what cropping systems to follow, what fertilizers to use, ° ; 
and what sizes and types of farms are suitable. These are not answered = 
by general research on irrigation development, nor by investigations © 
of any but the actual areas to be irrigated. . 





———_ 


af This program was developed from the "Preliminary Report of 
Agricultural Research Projects for the Missouri Basin," by the 

- Regional Technical Committee on Research, State Agricultural 

' Experiment Stations, U. S. Dept. of griculture,. and U. 8s Depts: 
of the Interior cooperating, Lincoln, Nebr., Feb. 10, 1949, 
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Similarly, measures to mamge and conserve watershed resources 
require investigations dealing with the combination of soils, 
topography, climate, drainage, and vegetal cover existing in specific 
areas. Research at the rate heretofore carried on cannot be expected 
to provide answers to problems peculiar to all the different, yet 
important, situations in the Basin. 


The research recommendations herein are designed to furnish the 
factual basis for the accelerated program of land, forest, and water 


development and assure its full completion with the least use of costly 
trial and error. 


The several classes of essential supporting research include the 
following; (1) Conservation and management of farm and ranch Jands, 
(2) management of forest and range lands, (3) reduction of water runoff 
and ‘sediment, (4) development of irrigation, (5) development of drainage, 
and (6) research on weather—tolerant plants, insect control, farm mach— 
inery, and farm engineering for efficiency in use of labor and POWer o 
Hach of the first five classes is needed to support a segment of the 
recommended land, water, and forest development program. The sixth is 
of importance to all segments of that program. 


But all the research requirements that may emerge during the 30 
years in which this far-reaching river basin development program is in 
progress cannot be foreseen. Therefore, the accelerated research 
program will be adjusted from time to time to meet such needs. After 
the initial 10-year period, attention also will be given to investi- 
gations in such as family living, crop utilization, and animal production. 
With the completion of the development program, the research work will 
be adjusted to a level compatible with maintenance needs. 


CONSERVATION AND MANA GRAINT OF FARM AND RANCH LAND 
Management and Conservation of Soil and Water 


Iimited studies indicate that from 30 to 50 percent of the original 
nitrogen and organic-—matter content of most soils of the Basin have. 
been lost by decomposition and erosion. Decreased levels of nitrogen 
and phosphorus tend to limit crop yields in years of favorable rain- 
fall. Infiltration of rainfall is too low, and too little moisture 
is stored to supply crop needs. ‘This condition has increased the 
hazards of runoff and 2rosion on uplands with subsequent silting of 
reservoirs, stream beds, and fertile bottom lands. The problem involves 
the use of contour tillaze, terracing, and other mechanical practices 
as well as finding methods of producing crop cover and methods of pro—— 


viding crop residues to reduce runoff and erosion. Experimental work 


in the humid region indicates that the use of lime, crop residues, 
fertilizers, and adapted legumes are promising techniques in making 
poor and eroded soils produce zood crops. To what extent these and 
other practices are adapted to the different soil and climatic condi- 


_ tions of the Basin, particularly the part that receives less than «5 
inches of rainfall, is unknown. 
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Recommended research.—The research program will be expanded to 
include more experimental comparisons in various cropping systems; 
residue management; fallow,.tillage, and soil treatment procedures, 
depending on the agricultural potentialities of a particular area. 
The effects will be studied in relation to control of weed growth, 
water conservation and utilization, crop production and fertility 
maintenance, and residue control of wind and water erosion. These 
Studies will involve comparisons of the various types of vegetal 
cover and soil treatments, contour furrows, terraces, and other: 
mechanical devices in reducing erosion and runoff. Methods will be 
studied for improving the chemical, physical, and biological properties 
of the soil. Periodic determinations will measure the changes that 
take place in these properties. Also included will be studies of 
soil treatments and cultural methods with various legume and non—legume 
crops and ways of integrating the use of such crops into good soil — 
management systems. Special research will be made on methods of in- 
proving the productive capacity of badly eroded soils and of preventing 
further erosion of these soils. 





Improved Legume and Grass Seed 


The importance of grass and legume forage crops for soil conserva- 
tion and as elements in economical farm management is being recognized, 
in the Basin. The necessity of keeping land protected with a growing 
crop has. become more apparent as more land has been put into cultivated 
cropsSe In order to keep the proper acreages in pasture or hay, 
enormous quentities of seed are necessary. ‘The shortage of seed has 
limited the use of these forage crops for soil conservation. The re— 
quirements are for species and varieties best adapted for use on the 
different soils and under the differing climatic conditions of the 
Basin. Only limited quantities of seed of these most desirable kinds 
have been produced, and the most efficient possible methods of seed 
production have not been developed. Not many growers have made a j 4 
specialty of growing seeds of these adapted legumes and grasses because a 
not enough information is available on the methods and soils to use. ; 


Recommended research.~-Methods of seed production will be studied, 
ineluding soils, systems of planting, and ways of harvesting and 
processing seed in order that it may be in most satisfactory condition 
for planting and for germination. Investigations will discover ithe 
effect of treatments such as irrigation, cultivation, fertilizers of 
different types, and place in rotation on maximum production from 
high quality. seed. : ae 
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Grassland Management and Forage Utilization. . 
Good grassland with vigorous,. dense stands is one of the most -. 

effective of the available erosion and runoff controls. Land-—use 

objectives call for the maintenance of the large existing acreage 

of grass, a shift of about 10 million acres of crop land to permanent 

grass cover, and a shift of a considerable additional intertilled 

acreage to rotations, including hay and pasture. The effectiveness 

of this phase depends upon what management practices are adopted. They 

will determine the extent to which farmers and ranchers will use grass 


- ag a major crop. Each type of grass and grass—legume mixture requires 


its own kind of management, fertilizer treatment, and cultural and 


grazing practices. These must be modified according to changes in 


climatic and soil factors. The acceptance of this program also will 


depend upon developing management systens and methods of utilizing 


the forage for profitable vroduction of livestock and livestock products. 


Recommended research.—-The most desirable grazing and feeding 
practices will be ascertained for various types of pasture. New 
varieties of grasses and legumes as well as grass—legume mixtures 
will be tested for use in livestock production. The economy of using 
more pasture and forage in production of animals for slaughter will 
be studied as well as the most efficient use of these forages in 
dairy—herd managenent practices. Methods of harvesting and storing 
erass and legumes for use as hay and silage during between-pasture 


seasons Will be studied. 


Economic Research 


Economic problems of conservation 


The general public is interested in conservation in terms of the 
long-run well-being of the Nation. An individual farmer, however, 
often must judge proposed conservation measures by short-run costs 
and returns. The success of the conservation program depends upon the 
use of the recommended measures by thousands of land owners and farm 
operators and upon the type and scope of governmental participation in 
land conservation. Problems involved in obtaining adoption of conser- 
vation land-use practices must deal with an analysis of the cost—income 
balance of present systems of farming and land use in contrast to 
returns from recommended conservation practices, evaluation of public 
behefits and costs from conservation farming, study of necessary tenure 


arrangements, other needed institutional adjustments, and inducements 


and incentives that will be required if a well-balanced land conserva— 
tion program is to be achieved. Such studies are necessary in order to 
learn to what extent. land owners and operators can afford to adopt Jand 
conservation measures and the degree to which public assistance is 
necessary and desirable in the interest of national welfare. 








Recommended research.—-Research will include an analysis of neobatiet 
costs and returns from various ‘types and combinations of -land—improve— 
ment.and conservation measures, public interests and responsibility in 
conservation measures on private land, and probable obstacles to recom— 


mended land-use practices and conservation measurss and how to meet os - 4 
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Problems created by flooding Jand in tie sites 


When the governnent takes over privately owned land in order to. 
use it for reservoir sites, some farmers have to move y land is taken 
out of agricultural production, ana local communities and local govern- 
ments are disturbed. About 2.5 million acres of land and possibly 
4,000 farms are involved in the proposed reservoir sites in the Missouri 
Basin. In some cases, not all of the land within a reservoir area is 
permanently flooded; part of it may be used for agricultural purposes. 


Recommended research.—-Tnese problems will mig studied to itera tae ; 
possible opportunities for displaced farmers, how best to use land that — 
is flooded only occasionally y, and how to adjust the finances of local 
governments. The studies will also seek ways of reducing the local | 
impact of adopting sites for reservoirs. 


Economic arrangements to reduce instability of tenure and income 


The heavy investments contemplated in the Basin are expected to 
improve the physical basis for better use of human as well as natural: 
resourcese However, improvements of this kind can be largely offset | 
in the case of individuals by lack of suitable rental agreements, 
tax procedure, credit arrangements, crop insurance, and suitable ; 
methods of building financial reserves. “This is particularly true in 
the Great Plains where variations in weather and prices have created 
great instability of tem:re and income. ak fe 


The experience of ihe ery Plains pon ga the last two decades fl 
is proof snough that improved resource utilization calls for special ag 
arranzements to safeguard farm tenure. and to stabilize income 


In the droughts and depression of ‘the 1930's, many families lost 
their farms because of mortgage foreclosures and tax delinquency. 
During and after the recent war, the combination of favorable weather 

and high prices brought about a remarkable recoverye There are fewer | 
tenants than at any time since 1910 and less mortgage indebtedness in 
1947 than at any time since 1920. Whetner this prosperous State of | 
affairs continues depends first on-the weather and on grain prices and 
second on the extent to which the farmers are protected by financial 
reserves, adapted mortgage credit, tax laws, and rental agreements, 
crop insurance and price ‘supports, feed ag and good dand— 
management practices. 





















Recommended research.—The experiences of the past will be studied 
as a basis for determining what economic and financial arrangements 
should be made to prevent the widespread disasters that have affected 
this region. Research will include ways of increasing security of 
tenure under variable income, methods of variable payments under credit 
and rental contracts, adjustments to avoid tax delinquency, modification 
in credit to meet varying needs for operating capital, and the extent 
the variations in crops and income may be reduced by building farm 
feed reserves and by crop insurance and grain storage programs for the 
areas 


FOREST AND RANGE RESEARCH 


Forest and range lands are sources of, singly or in combinations, 


‘water supplies, timber for lumber and other products, forage for 


grazing, wild game, and recreation. In many places, poor timber- 
cutting practices, overgrazing, and fire have reduced the productive 
capacity and impaired watershed values. Expanded research is needed 
to strengthen the basis for more effective management of these forest 


and range lands. mT 


Watershed Management 


The rate of flow, seasonal distribution, and usability of surface 
water for irrigation, power, and domestic uses is greatly influenced 
by the conditions on watershed lands. The density of forest vegetation 


and the presence of litter have a regulating influence on the accumula— 


tion and melting of snow, the percolation and storage of water in the 
soil, and the usability and yield of water from the watershed lands. 


‘In the Rocky Mountains and the Ozark Highlands, where the greatest 


annual precipitation occurs, healthy conditions in the forested head- 
water areas is essential to increase the usability of water for irriga-— 
tion, power, domestic purposes, and navigation and to reduce the hazards 
from floods and sedimentation. In the plains areas, trees and shrubs 

are needed to conserve moistwme, to protect lands from floods and stream- 
banks from erosion, to shelter farmsteads and other plantings from sun 
and wind, and to shield roads from drifting snow. . 


Recommended research.—A research program will give findings on 
a great variety of questions. Among them are the effect of different 
methods and different intensities of forest and range use on the 
production of usable water and improved methods of cutting and utilizing 


timber and forage resources so as to reduce soil erosion, siltation, 


and flood damage as well as to obtain maximum yield of water of good 
quality. The conservation of snow melt and rainfall for use during 


 eritical dry periods, for protection of maximum usable water supplies, 


and for replenishment of ground water supplies likewise needs more 
investigation. Research also is needed in the most rapid and economical 
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means of reducing accelerated wind, sheet, gully, and streambank 
erosion and the best ways of obtaining maximum benefits from shelter— 
belts and farmstead plantings. 


Forest Management 


The timber resource now supplies only <O percent of the local needs — 
for lumber and wood products. This is a fraction of their potential 
contribution on a sustained—yield basis. When large blocks of mature 
timber stands in the Rocky Mountains are cut, productive growing stock 
should be retained for reproduction. In the hardwood forests in the 
eastern part of the Basin, commercial cutting has teken the best with 
insufficient care and attention to replacement. Overcutting, overgrazing, 
burning, and, in some instances, unwise land clearing have greatly 
reduced hardwood forests and impaired their quality and productiveness. 





Recommended research.The research program of forest management 
will give findings on the best methods to use in converting mature 
and overmature forests to thrifty growing timber stands, ways and 
means of promptly reforesting cut-over lands, and the best practices a 
to improve both quantity and quality of tree growth. The rehabilitation ~ 
of areas depleted by fire, insects, diseases, and destructive logging 
will be studied. This includes the problem of producing trees for 
planting more economically. Harvesting methods that will not be 
injurious to the land and that will encourage the growth of uncut trees 
into valuable timber form another research problem. 


Range Management [ 


In the Missouri Basin, a greater area is devoted to range livestock ~ 
production than to any other land use. Ranges support millions of head 
of cattle and sheep for a part of each year. But vast areas are deterio— 
rated, produce only a fraction of what they are capable, and ponte rc 
serious accelerated soil erosion. * 


Recommended research.—-The research program will search out the 
best adapted practices in range utilization so as to produce greater 
livestock values as well as maintain and improve the forage resources. 
Range reseeding problems involve research in species, mixtures, and 
methods. The study of economical methods of controlling brush, weeds, 
and other noxious plants on the ranges can prove especially valuables 
Criteria for judging range conditions also need investigation. 


Fire Controt 
The successful ee een of forest and range lands cannot be ~ ‘= 


attained without adequate fire protection. At present, losses from 4 
fire in many parts of the Basin exceed the standards of good land 
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_ management. Recovery from the destructive effect of fire is slow and 
3 in some cases takes decades. Repeated fires have resulted in losses 
: of timber, ground‘cover, and the soilts productive capacity. . 


Recommended research.—The research program will be directed to 
finding ways of reducing losses, through the development of better 
principles and tactics in fire control, improvements in fire fighting 

equipment, and more accurate predictions of fire weather. 


Forest Products 


A considerable proportion of the oresent timber supply is made 
up of species which have little demand or commercial value. Most of 
the remaining hardwood forests are composed of small trees of low 
quality. Meanwhile, some of the virgin pine and fir stands in the 
Rocky Mountains remain untouched because of inaccessibility. The problem 
of waste is present not only in logging practices, but also in the manu- 
facture of timber and.other wood products. 


Recommended .research.—The research program will be directed toward 
such solutions as the development of new and better ways of using wood, 
especially the less desirable species, and improvéd techniques in cutting 
timber to reduce waste. 


Forest Economics 


Too little attention has been given so far to analyzing the benefits 
to be derived from the forest resources. Further sconomic data are 
needed in evaluating possible contributions of the recommended forestry 
measures to the agricultural and industrial economy of the Basin. 


Recommended research.—-The research program will be directed to 
the development of a comprehensive inventory of timber, range, and 
upstream water resources, to studies of use-owner—tenure relations, 

and to studies of markets for forest products and of marketing problems. 


REDUCTION OF WATER RUNOFF AND SEDIMENT 


Effect of Land Use and Farming Practices on Water Runoff 


A great deal of information obtained from plot experiments. . 
emphasizes the seriousness of the losses of both soil and water from 
aericultural lands and indicates generally the effects of land use on » 
runoff, erosion, ground water, and floods. But taese small—plot — 
experiments do not reveal the performance of natural watersheds and 
_ field areas. Research at the hydrologic experiment station at Hastings, 
' Nebraska, provides information on watershed performance applicable to 
the Great Plains of south central Nebraska and north central Kansas. 

- However, the information being obtained there will not be directly 
applicable to the many other conditions throughout the Basin. 
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Reliable information on the runoff characteristics of snall agri- 
cultural watersheds in the Missouri Basin, ranging from 100 acres up 
to 15,000 acres, is practically non-existent. The U. S. Geological 4 
Survey has information on the amounts of runoff from large watersheds, 
but experience indicates that such data are not applicable to the small 
watersheds usually involved in a soil and water conservation programe 
Thus, there is need to obtain more information on the runoff character— 
istics of the intermedia te—sized watersheds. 


Recommended research.—In addition to the hydrologic aepernaaan ES 
station, including watersheds from 3 acres to 5,500 acres, at Hastings 
in the Republican River watershed, three or more similar stations are 
proposed at other locations in the Basin. These will represent different 
soil, topographic, and climatic conditions. By means of water—stage 4 
recorders and rain gages, the relation between rainfall and runoff for | 
various watershed and land-use conditions will be ascertained. Studies. 
will be made of the gains and losses in water after it nas left the field, 
pasture, range, and forest and entered the channel system. The amount — 
of water absorbed or impounded on the flood plain, the amount gained 
from contributing groundwater, and the resulting effect on total stream 
flow will be determined. In addition, gaging stations on typical water= 
sheds, ranging in size from 100 to 15,000 acres, are proposed to learn. 
the relationships between rates and saeudee OL runstt and size of the Be 
watershed. Existing culverts and bridge Satie will be used, where — 
possible, to reduce the cost. . 


Control of Reservoir Silting by Watershed Treatment 


Silting is one of the major problems in planning and maintaining 4 
storage reservoirs in the Missouri Basin. Data mainly from the Corps — 
of tngineers and the Bureau of Reclamation zive evidence that under 
existing land-use conditions the average annual loss in reservoir 
storage from silting exceeds 250,000 acre feet. At the present cost . 
of reservoir storage, this represents an annual loss of about 6 million 
dollars. This fails to reflect the-full loss as most of these reser— a 
voirs cannot be replaced. As the only available sites are called into | 
use in many parts of the Basin, lost storage means a gradual decline a 
in irrigation, power, and other values. More needs to be known about t 
erosion of different soils, its production of sediment, and its influence 
on useful life of reservoirs. G 


Ressimended research.--Useful research will be directed at long- a 
term sediment~production indexes for all important physical land units — 
and sub—basins. Techniques and field methods for determining the a 
sources of damaging sediment within sub—basins will be studied. The 
effectiveness of land uses and conservation practices on sedimentation — 
is an essential field of investigation which involves surveys of run= 4 
off, sediment—load, small reservoirs, and stock id in sub-water sheds 





‘Channel Stabilization and Control Bor an _vediment iment Movement 


A large part of present—day flood damages to farm land, roads, 
structures, and irrigation projects result from severe erosion of 
channel beds and banks in some sections and rapid silting in others. 


Silting is rapidly diminishing the capacity of canals in many 
irrigation projects and exhausting reservoir storage. Stream channels 
and natural waterways cannot quickly revert to their original condition 
even under a program of good land use. They must, in some instances, 
receive specific protection and stabilization to reduce the excessive 
damages they now suffer. The need for protection is not confined to 
main streams but extends into countless smaller tributaries, irrigation 
diversions, and other waterways. Many millions of dollars have been 
Spent for the stabilization of channels and flood~control works in the 
Basin, but experience shows that many measures are too expensive or 
Door age in results to be widely adopted until further study nas been 
made. 


Recommended research.——A thorough review of all the methods 
which have been used for the stabilization of channels is required. 
Research will be directed at the amount of sediment from channel—bank 
erosion on small to moderate-sized streams and the damage these deposits 
do to farmland, roads, and other structures. The types of structures 
effective in holding channels in their courses with least cost and with 
least chance for meandering and future cutting need investigation. 


How Flowing Water Moves Sediment 


More knowledge of the basic mechanics of the movement of sediment 
by water is needed. Attempts to solve the problem during the last half— 
century have been based largely upon inadequate trial and error methods. 
Progress in controlling sediment-laden flows and in the general field - 
of erosion control can take place only with a clear understanding of the 
laws of sediment transportation. 


‘Recommended research.—-The basic mechanics of sediment movement 


‘will be studied. This includes the relationship between the amount of 


material suspended and the shave of the channel cross-section as well 
as the roughness of the bed, banks, and walls. The Ue S. Department 

of Agriculture will collaborate with outside research agencies which 

likewise are interested in this problem. 


Ryaluation of Benefits from Reduction 
in Flood and Sediment Damage 


Seeaven. standards a3 methods for the economic evaluation of 
measures designed to slow down reservoir siltation are needed. Silting 


‘cannot be stopped completely, but the rate can be reduced and the useful 
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life of reservoirs thus extended. The benefits of longer usefulness 3 
in reservoirs will indicate the justifiable costs which can be incurred — 
to accomplish this result alone. = 


Swamping, sediment deposition, streambank erosion, and gully 
formation constitute a major share of the preventable land damages. 
Improved methods for the economic evaluation of the benefits from pre- 
venting such damage need to be developed. 


Recommended research.-—Studies will provide information on the 
rate at which the economic life of reservoirs is likely to be reduced, 
on replacement possibilities and costs, and on changing costs of 
proposed structures under varying conditions of siltation. For land 
subject to damage economic studies will include the productivity of a 
such land, the share of the income attributable to the land, the years | 
of usefulness added by watershed treatment and flood~control measures, 
costs of reclamation for agricultural uses, and the rate of deterie asta 
on lands subject to such damages. 






TRRIGATION DEVELOPMENT 


Snow Surveys and Water-—Supply Forecasts 





Snow surveys of very general coverage now exist on most major 
tributaries of the Missouri River. Snow~survey records in the Basin 
date from 1919, but observations at 90 percent of the existing snow 
courses began after 1935. These surveys provide a general guide to 
the expected annual water supply for the larger reservoirs, areas of 
irrigated land, and some established hydro-electric power Sei ie 
stations. 

Extension of the snow~survey network is needed to assure more © Be 
detailed and reliable forecasts of streamflow to existing projects - 
and to smaller sub-stream basins. Snow records are particularly needed | 
from less accessible mountain areas which can now be reached with the 
available mechanized equipment. 


=a 
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Individual farmers and groups of farmers organized-in irrigation 4 
and other districts need forecasts of water supply to help in planning ~ 
land anc water use and cropping programs on lands of all kinds, from 
the headwaters meadow or hay lands to the croplands of major valleys 
below. 


3 


An extended snow=survey network is also aquired for detailed ane f 
reliable forecasts of streamflow for water control and water-—use a 
eesaeate not yet constructed. At least ten ‘seasons of records on snow | 
courses are essential to provide a reliable index to streamflow. “a 
Therefore, it is important that snow surveys be initiated several years | 
before the construction of such water-control or water-use units. : 





if 
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‘Recommended research.-- These needs can be satisfied in a large 
degree by expanding the existing snow-survey network to all individual 
basins and sub-basins in Colorado, Montana, South Dakota, and Wyoming. 
Surveys will be made monthly beginning January 1 and ending May 1. as 
needed, to establish the snow-cover runoff relations for the unit areas. 
Wherever possible, snow surveys will be mechanized. 


Planning. the extended network will first require analyses, by 
sub-basins, of existing snow-survey records to learn the degree of 
correlation each year between measured snow cover ad resultant stream 
flow, As these analyses go forward, less time and money will be 
required for planning the network, but equivalent amounts will be 
needed to install the snow courses, The project, for the most part, 
will pass from planning to operation within 3 or 4, years. 


Water, Soil, and Plant Relationships jin 
Crop Production on Irrigated Lands’ 


The introduction of irrigation into the central and eastern part 
of the Missouri Basin will create problems that have not been encountered 
in other irrigation projects in the United States. Until now, most of 
the irrigation has been confined to soils in arid end semiarid climates. 
Land leveling always impairs productivity, at least temporarily, where 
the topsoil is removed, but leveling des not impair many desert and 
alluvial soils as seriously as it will many of the strongly—developed 
soils of the Basin, where irrigation is not now generally practiced. 
Furthermore, much of the proposed irrigation is in glaciated areas 
Which have irregular topography, where the distribution of. water and 
drainage is difficult and where salt—bearing substrata lie at varying 
depths. 


Most of the central and eastern parts of the Basin is in a climate 
in wiich, in many years, enough rain falls during the growing season to 
produce fair yields without irrigation. In such a climate, only part 
of the water required for plant growth will be supplied by irrigation 
because rainfall provides mich of the needed moisture. Alternate wetting 
of soils with irrigation water containing certain salts and with salt- 
free rain water will cause poor soil tilth ad reduce the rate of water 
infiltration and may so greatly reduce permeability that internal 
drainage will become impracticable. Studies are needed in regard to the 


amount of water required for irrigation and the times when water should 


be applied under these conditions. 
In many places, rolling topography and thin soils make leveling 

impracticable. Furrows md gradual borders are hazardous because rains 

of high intensity may come at any time. New methods of applying water, 


‘including sprinklers, will have to be investigated and existing methods 


modified to meet the conditions prevailing in the areas proposed for 


irrigation. 











Many soils proposed for irrigation are not naturally well drained, 
Adding many inches of water each year to the natural rainfall will 4 
overtax the natural drainage » «nd water-logging and alkali accumulation — 
Will result. This will be true both on rolling lands, where the 
natural depressions will fill with water, and on the extensive flat 
reaches where surface drainage is already a problem. 


Some surface and ground waters camtain excessive quantities of 
SaltSe For this reason, the problem of water quality is extremely . 
important in avoiding saline and alkali soil conditions. Adequate j 
drainage is required to prevent the accumilation of salt md to reclaim _ 
Saline areas, Handling saline and alkali conditions is made difficult 
by impermeable subsoils and difficult drainage ecanditions md by the 
Salts in some of the underlying geological materials, such as the 
Pierre shale and many of the glacial deposits, 


the best cropping systems aid soil management practices to use on - 
many of the proposed irrigation projects are not know. Irrigators 
cannot afford to use costly trial md error methods to find the best 
cropping systems aid soil management practices. They need this infor— 
mation beforehand, thus shortening and easing adjustment to irrigation 
farming, Relatively little research has been done on soil management 
problems under irrigation in subhumid areas, 


Recommended research. Plot aid field research is needed to learn 
with accuracy the recuirements in regard to irrigation water, best me 
methods of irrigation and water application, the drainage, soil moisture, 
and fertility relationships, best soil management and cultural practices, 
and crop adaptation, The field investigations will be carried out mostly — 
on "development farms" with a gradual increase in cooperative experiments 
on typical farms in different areas. On these development farms, suf- ae 
ficient acreage will be available for representative farm-unit operation, 
this serving as a farm-sized demonstration of the basic principiss and Ws 
relationships developed in the’ research program as well as furnishing 
an opportunity to work out on a field scale the application of the 
results of research, This field program will be supported by intensive 
laboratory research, 


Economic Problems 
Market outlets for products prow under irrigation \ 


Prospective increases in production in the Missouri Basin, even 
though they are spread over many years, require careful planning to 
assure the development of adequate marketing facilities as well as to 
integrate the production, especially from newly irrigated lands, into 
the national supply of farm products, Research is needed om potential — 
market outlets, market development, and marketing facilities, 
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Recommended research.—-Research will include a careful appraisal 
of market prospects and market facilities for various crops. Studies 
of needed storage and warehouse facilities, modern and lowcost pro- 
cessing facilities, and adeouate transportation facilities will be 
made to aid producers and marketing agencies in- performing the task 
of moving their products to consuniers at the lowest cost cmsistent 
With high quality. The varying effect of potential increases and de- 
creases in the production of commodities under authorized government 
loan and support programs will be analyzed in order to:help farmers 
balance their output in keeping with production. programs. 


Development and settlement of irrigated land 


A large number of farmers will change their operations from ex- 
tensive dryland farming to intensive production under irrigation. 


~ Many farms will be subdivided and excess lands will be sold for new 


farms. As development of land for irrigation is costly, it should be 
planned and carried out to reduce both the original cost and subsequent 
operating costs. Land costs, development costs, and water charges must 
be kept within the ability of long-term earnings and repayment possibil-— 
ities. In many areas, farm and non-farm population will be increased, 


Recommended research,—-Research will include investigations of 
farm development costs and the economy of rapid development as compared 
with the usual slow development over a period of years. Similar studies 
will be directed at alternative repayment arrangements, the relative 
advantage of various alternative areas for irrigation, costs and re- 


turns from different methods of applying irrigation water, and the ex- 


tended benefits of irrigation in population increases, industrial growth, 
increased business activity, and public services. The means of obtain-— 
ing maximum stability for farmers, agricultural production, and local 
government and institutions, and appropriate leasing and tenure arrange-— 
ments for irrigated farms will be studied, . 


Sizes and types of farms likely to succeed under irrigation 


The subhumid areas, where most of the irrigation development 
is proposed, are already being farmed in large units with mechanized 
equipment. Irrigable acreage in these areas is interspersed with and 
surrounded by nonirrigable acrease which will continue to be farmed 


_without irrigation, If irrigated farming is to succeed jin, 


such areas it must be developed in sizes md types of farms which will 
enable farmers to pay development amd operating costs, integrate 
irrigated and dryland farming in the same operating unit, and utilize 
as far as possible the equipment and facilities already in the areas. 
Experience in irrigation farming in the arid md semiarid areas cannot 


_ be applied in such areas. 
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Recommended research.-—In order to determine the sizes and types “ae 
of farms most likely to sueceed in the areasto be" irrigated, the-dncome a 
expectancies. of such farms and -the. farm practices and uses of water 4 
adapted to each area will bé studied in three distinct phases of research, 
The first is.an appraisal of the current pattern of agriculture in the 
areas to-be irrigated, including a, determination of sizes and types of 
farms, the amount and productivity of both irrigable and nonirrigable: ~ 
acreage in each, dryland yield expectancies, and the availability of — 
buildings, livestock, and.equipment adapted to irrigated farming, 


Accompanying it will be an appraisal of irrigated farm investments, 
practices, labor requirements, and yield, income, and cost expectan— 
cles by size and organization of farm and by soil groups. These data 
are needed from established irrigated areas with physical and climatic 
characteristics, as nearly as possible like those of the areas to be 
developed and from all. other available sources which will throw ad 
ditional light on irrigation's problems and probable responses in the 
areas to be developed, The third phase will be an interpretation i 
the assembled. data in order to provide for each of the major soil ae 
groups in the development areas the best obtainable estimates of thevies 
yield, cost, and income expectancies and the investment and labor 
requirements for various sizes and types of farms. 


Agricultural output and prices under irrigation ve 


Although approximately 5 million acres are now irrigated in the 
Basin, mly very limited data are available on acreage, production, © 
and yield of crops on irrigated and nonirrigated land separately. 
Likewise, little information is available on livestock numbers in 
irrigated areas,. Cropping and livestock management problems and ~ 
‘recommended practices are entirely different in and for irrigated md 
dry farming. The benefits from irrigation development can be measured 
only by reliable statistics on crops grown under irrigation. 


The relationships between irrigation contract paymamts and 

farmers' ability to repay and between credit repayments. and ability . 

to pay have varied because of fluctuating farm incomes. Part of this’. 
fluctuation in income is due to changes in prices farmers receive for 
their products and to changes in prices they pay for living md produe- 
tion items. Prices received and prices paid by farmers and ranchers 
in the irrigated” areas’ of the Basin are not covered by any State index 
now in-existence. The cmstructio of such: indexes is a prerequisite” 
to the development of a sound plan for annual variations in. irrigation 
or credit repayments. ME he a | 


ment Programe asic information will be collected and estimates will 
be prepared for acreage, production, and yield of various crops grow 

on irrigated and non#rrigated land, County estimates of livestock 
numbers will be improved to permit developing livestock statistics for 
the irrigated areas in the Missouri Basin. Indexes will be prepared for © 


prices received and prices paid for irrigated areas of each State. 


Recomnended research.-—These data are needed early in the devetoce . 
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Existing data will be buttressed by local records and surveys. Price 
indexes for irrigated areas will begin with 1937 and will emtinue 
monthly, thus providing a price series for immediate use 


Capital requirements and credit for irrigated farms 

The shift to irrigation will require large amommts of capital on 
many individual farms, There will be a heavy capital requirement for 
the purchase of land in many cases, Frequently large eutlays will be 
needed for leveling and adapting the individual farm for use of irriga- 
tion water. New and renovated farm buildings and hemes will be required 
and heavy expenditures will be needed for machinery and livestock. In 
addition, there may be fairly high costs in taxes to pay for the communi- 
ty facilities that are involved .in an irrigatim project. These require- 
ments will be much greater than the average farmer.is likely to be able 
to meet without credit. In the past, credit facilities have not been 
adequate to finance these total capital needs. - The result has been, in 
many instances, that full-scale farm operation and full incane were only 
realized after years of sacrifice and distress for the farmer and his 
family. 


Recommended research.—-To facilitate development, studies will be 
made of such problems as more accurate determination of the capital > 
requirements of farmers and ranchers, re-examination of the basis upon’ 
which the developments proposed in this report can be financed soundly, 


-and determinatim of what modifications of credit facilities, if any, 


may be needed to assure adequate credit service. 


DRAINAGE DEVELOPMENT 
Drainage Requirements in Relation to Soil Types. _and Land Use 


In the eastern part of the Missouri Basin, large areas of com- 
paratively flat land, shallow sloughs, and strean bottoms require 
artificial drainage before they can be cultivated to the best advan- 
tagee. Some areas have heavy or ce neta subsoils which increase the 
difficulty of drainage. In the Great Plains, during years of average 
or above-average spring rainfall, crops frequently cannot be planted 
in time to mature before frost. The problem is to determine drainage 
requirements under a wide range of soils, climate, and land use and 
to develop effe ctive methods of drainage under such conditions. 


Rec ommended research.— The research will undertake to determine 
the “type of drainage needed for different types of land, such as light 


_ prairie soils, heavy bottom lands, and uneven topography in nearly 
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level areas of the Great Plains. The feasibility of surface and under 
drains for different localities will be studied along with the spacing 
and size of tile drains. The relation of land use to the system of 
drainage is another general field of research. 


Economic Problems of Drainage Development 


Many drainage mterprises have encountered economic difficulties 
in the past. In some cases, farm land has been foreclosed to satisfy 
bondholders. More often areas have experienced general financial dis- 
tress which results in a poor credit rating for the farms in the enter- 
prise. As levees for flood protectim are installed along the main 
rivers, local drainage districts will face new problems. 


Recommended research.—-Economic studies will be made of drainage 
methods, types of organization, types of land involved, costs and 
returns, and methods of repayment. 


RESEARCH OF IMPORTANCE TO ENTIRE PROGRAM 
Weather—Tolerant Plants - 


The development of land resources in the Missouri Basin may be 
helped as mich by growing the right kinds of plants as by irrigation 
and flood emtrol. Unfavorable aspects of weather may be the princi- 
pal cause of reduced yields and crop failures on irrigated land as 
well as nonirrigated., During the 10 years prior to 1939, an average 
of 14 millim acres of wheat was abandoned each year because of 
drought and high temperatures. Winter-killing limits winter wheat 
mostly to the southern half of the Basin and in some years causes 
heavy losses even there. Every year, crops are damaged by shortage 
of water, high tenperatures, low temperatures, and wind. Furthermore, 
some insect pests and plant diseases are worse under certain condi- 
tions of weather, 3 


Farmers as well as scientists have know for a long time that a. 
some plant varieties are more resistant to extremes of temperature, 
moisture, and wind and to diseases and insects. Much of the plant- 


breeding and selection work has been directed towards getting resistant 


varieties, Without that research, some important crops now grown 
probably would have disappeared from the Basin long ago. 


The farmers of the Basin need crop varieties more resistant to 
drought, high tenperatures, strong winds, insects, and diseases. 
Farmers in irrigatim projects also need varieties of high-value crops 
most resistant to weather hazards. In the drier parts, more suitable 
legumes are needed, 
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Reconmended research.—-A central laboratory is recommended, 
including greenhouses and controlled temperature, lignt and humidity 
chambers, where plants can be subjected to artificially produced con- 
ditions of weather and soil. .Here will be studied the histology, 
physiology, and chemical composition of plants of different species 
and varieties to determine what characteristics are responsible for 
differences in tolerance to wfavorable conditions, the factors that 
favor disease-producing organisms, techniques for ascertaining the 

_ resistance to unfavorable conditions, the interrelations between 

_ tolerance of varieties to different ‘environmental conditions —- for 
example, between resistance to high temperature and deficient soil 

_ moisture. The research will be directed at the effects of temperature, 
sunlight, and other factors involved in acclimating plants, the 
resistance of species and varieties of domestic and foreign origin to 
f high and low temperatures at different stages of growth, and the 

_ ability of species and varieties to grow at low temperatures for 

\ winter grazing. The results and the material tested in the lebora-— 
_ tory will be used by State Agricultural Experiment Stations in their 
programs of plant’ breeding and field trials, Gy 








Insect Control 


i Insects cause much damage to farm crops and grasses in the 
Missouri Basin and, to some extent, encourage Wind and water ero- 
Sion. Grasshoppers and other pests sometimes greatly lower the 

_ yields md consequently the farm income. Other insects reduce the 
profits on ranches by their attacks on livestock. Moreover, insects 
are one of the important reasons why development and maintenance of 


4 forests is difficult in the Basin. From time to time, attacks of 

_ the mountain pine beetle, the Black Hills beetle, the spruce—bark 

_ beetle, and the spruce—budworm cause extensive kills in the forests 

| of pine, fir, and spruce. : 

a ! 

: The irrigation and cropping of extensive areas have always caused » 


new insect problems and intensified existing mes. If more effective 
' . means of dealing with several of these pests are not developed and 
known methods of fighting others are not adapted to the conditions - 
prevailing -in the areas, heavy losses may be expected. The basic 
cause of severe outbreaks of insects is not well understood. 















P One of the foreseeable needs in the development of new irrigated 
_ areas is an adequate supply of pollinating insects, 


Recommended research.—Insect research laboratories are recommended 
at three or four strategic locations, Each will be supplemented by 
outlying experimental work on methods of controlling harrful insects 
' and utilizing beneficial ones, Research will be designed to discover 
| the causes of periodic outbreaks of insects. Ways of eliminating 
_ mosquito-breeding conditions in impounded water md in irrigation and 
drainage systems will be studied, 


LEO a 


Farm Machinery 


New types of farm machinery are needed to apply soil and water 
conservation practices and attain increased production on irrigated . 
and nonirrigated lands in the Basin, Widely varying climatic and oe 
soil conditions will require different types of equipment. Some imple— Hy 
ments have been invented or adapted that are particularly useful under 
Missouri Basin conditions. For example, experimental work done with. 
equipment for use in stubble—mulch farming has resulted in the develop- 
ment of several types of machines superior to those previously used. 
However, more study is needed to determine the various kinds of imple : 
ments necessary for the many different cultural problems encountered F 
in the Basine 





Recommended _research.—~This problem will be studied at a central — 
laboratory established at one of the Agricultural Experiment Stations 
in the Basin. Fundamental studies of the design and experimental » ae 
construction of machines for the different cultural problems can best 4 
be made at the central laboratory. The laboratory will cooperate with : 
each of the States in testing the equipment under local conditions. 


Farm Methods Engineering for Efficiency in Use of Labor and Power 


Prospective changes in farm enterprises and operations will Li) 
increase demands for building and farmstead plans, improved equipment, i 
and operating methods which will permit a more effective use of labor, B 
electrical and other power, cmstruction materials, and other resources i 
available to farm families. From 20 to &80 percent of all farm labor a 








is used on the farmstead, depending upon the type of farming. Surveys 
and limited research indicate that more efficient use of labor on the 

farmstead can be obtained by the orderly development of efficient Et 
combinations of power, equipment, and buildings. The wide acceptance ‘i 
of rural electrification provides a challenge to use this newly ¥ 
available, versatile form of power to the greatest advantage on the ts 
farmstead and in farm operations, | a 


Recommended research.—— Basic investigations, field studies, and 
pilot operations will be devoted to the varied aspects of farm engineer 
ing. The functimal and design requirements of farmsteads will be 
analyzed, taking into accomt size of farm, diversity of enterprises, K 
and available markets, The research will appraise the basic require- 
ments for structures and equipment directed toward improved systems of 
production from crop to livestock to market and the most effective : 
equipment for handling, conditioning, and storing feed crops and products: — 
on the farm and transporting them from farmstead to market._ 
contributions to farm living will come from research which will study the 
improvement of farmstead water supply and waste disposal Systems, giving 
consideration to irrigation uses, livestock requirements, Sanitation, 
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fire protection, and human convenience. The effective use of electrical 
energy on the farm, in proper balance with internal combustion engines 

_ in the field and on the farmstead, also will be explored. Other research 
_ will be directed at combinations of engineering techniques which will 

_ enable the farmer to plan his mrketing for a definite period, to market 
_ at his convenience, and to market products of the highest quality. 


ESTIMATED COSTS 


oy The program outlined above is in addition to the research activities 
_ now being carried out in the Basin and is designed to meet the special 

_ problems of the Basin development program. The estimated cost of the 

_ additional program of research and investigations set out in the fore- 

4 going is shown in the following tables. Table 31 shows estimated federal 
cost for installation of research facilities and for operating for a 

' 10-year period. The table also shows the breakdown of estimated costs 

i between the various classes of work described above. The estimated con= 
_ tributions of the State Agricultural Experiment Stations are shown in 

_ table 32. The amount of contribution from the Department and from the 

_ States will vary, depending on the particular project. In many cases 

_ work done at one location will be useful in several States Maximum use 
_ will be made of joint State-federal cooperation on Basin-wide projects, 
' with individual States or the Department contributing more to. one than 

a another, but each sharing the benefits from all the research. Research 

q primarily for the purpose of improving the management and use of federal 





| lands will be financed with federal funds. 


Pe 

| The estimates encompass research of high priority needed to meet 

| the problems arising with the initial phases of the development programe 
f Tn addition to annual adjustments and before the end of the first 10-year 
" period, the program will be completely reexamined and reevaluated in order 
- to meet the needs of the second 10-year period. After the completion of 

_ the accelerated research program, the various activities will be appraised 
' and adjusted to a level more in line with the maintenance requirements of 
- management and conservation practices of the Basin. 





CONTRACTS 


4 Tt is recommended that the Secretary of Agriculture, in accordance 
with such regulations as he deems necessary and when in his judgment the 

_ work to be performed will be carried out more effectively, more rapidlys 
or at less cost than if performed by the Department of Agriculture, may 

_ enter into contracts with such public or private organizations or individ~ 
_ uals as he may find qualified to carry on work under this program without 
- regard to the provisions of Section 3709, Revised Statutes, and with 
respect to such contracts he may make advance progress or other payments 

- without regard to the provisions of Section 3648, Revised Statutes, Such 
' contracts may be made for work to continue not more than 4 years from 































the date of any such Aouemnek a Nobeittistandéne’ tha | provision of Sec 
5 of the Act of June 20, 1874, as amended (31 Us Se Ce 713), any une 
balances of appropriations properly obligated by contracting with 
organization or individual for carrying out any part of this program m 


remain upon, the books of the ee for not more than 5 fiscal | years 
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“Table 21.—istinatod Federal Cost of Accelerated Agricultural Research 
: Program — Missouri River Basin vf 








a rate 





Cost :Average Annual :Total Instal- 
of :Operating Cost :lation and | 

Installa-: First sOperating Cost 
ho oN athe Ee a Glog yt pears 2 JO Years 

a ie eOOUs DOL. > Taduy: Dok. ano. Doe 


eo oe es es 


Be necryet ion and_management of farm and ranch land 
“Soil and water management 233 632 6,946 








_ Improved legume and grass seed 250 70 1,092 
Forage utilization 2h5 53 1,085 
Economic research — 130 see Ee, 
Sub-total 728 BBS 10,248 

_ Forest and range research | 
Watershed management 950 34,0 bh y350 
_ . Forest management 950 320 b150 
_ Hange management 600 300 3,600 
Fire control -— 170 1,700 
|. °Forest products — 170 1,700 
_ Forest economics -- 260 22300 
S “Sub-total 25500 1,560 | 17,800 


_ Reduction of water run-off and sediment 
Effect of land use on run-off and 


erosion — 120 80 920 
Control of reservoir silting 1h 69 704 

| Shannel stability and sediment 
s movement, oe 66 673 
Mechanics of sediment transportation 67 50 567 
. valuation of benefits —- eS) 220 
Sub-total 21 295 Deady 


| «Enrigation development 
Snow surveys and water supply 












forecasts LOO 105 3 LO 
. Water, soil & plant relationships 269 695 7,258 
Reonomic .problems — 312 2,050 
_ Statistics on irrigated land _- “2hb 2,020 
Bi: Sub-total 369 1,356 13,078 
Drainage Be ge tooment 
_ Drainage requirements in relation 
to soil and land use 120 60 720 
Economic problems of drainage ee eee EYE 
ae Sub-total 120 80 895 
Research of Importance to the entire program | 
_ feather—tolerant plants L75 81. 1,430 
werasest. control om 263 25105 
Farm machinery 370 88 : 1,360 
Farm method engineering __ 57 615 
| Sub-total B15 1,89 6,170 


6 605 EES) 
pleas Rey be hath by the Secretary by shifting funds 
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Table 52.--Estimated Contributions of State Agricultural Experiment — 
Stations to Accelerated Agricultural Research Program 
_. Missouri River Basin ' 








Mi > Cost :Average annual :Total 4 
or ‘operating cost :lation an 
tinstalla-s first — toperati 

set a wt tion 3.5 years. 2 10uye 
ee “so, GhousDol. ‘Thou, Dol. Thows 
conservation and management of farm and ranch 1: dand | 
Soil and water management —— 138 
Improved legume and grass seed —" . 6h 
Forage utilization ~~ i) 
Eecnomic research == hy ae! 
Sub-totel = 1.50 
Forest and range research 
Watershed management -- om 
Forest ilanagement =~ a he 
Range management . aoc mote 
Fire control cs reo 
Forest products | -- é ae 
Forest economics . =~ Sele 
Sub-total ; -- } 7 
Reduction of water run-off and sediment 
Effect of land use on run-off and erosion . £5 
Control of reservoir silting = L7 
Channel stabilization and sediment movement 18 
Mechanics of sediment transportation -— 35 
valuation of benefits | ae = 
Sub-total ~~ 85 
Irrigation development 
Snow surveys and water supply forecasts —- ai i: 
Water, soil md plant relatimships —~ 228 23280 
Economic problems Rees ieee oo) ea | eee 
Sub-total — ety -- SO es . 4 DOR 
Drainage development 
Drainage requirements in relation to . 3 
Soil and land use ; -- Aa 
Economic problems of drainage | = 7 ak ee 
Sub-total be 39 sy 390 
Research of Importance to the entire program Free 
Weather—tolerant plants eh = halen 6h. ae 
Insect ecntrol » — pe pei eh” 1; 
Farm machinery ones e te Nineties dr abs taWite ANI Be 
Farm methods engineering 3 inca Wiig: LO 8 a 
Sub-total ary AREaEN toe Meme 
TOTAL ye ns fs hei aii), ee « itkg RIB sa hs 
p Mai ik 
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PROGRAM OF EXTENSION EDUCATION 


ee ie Py 


Rapid progress in development of the agricultural resources 
of the Missouri Basin is largely dependent upon the active participa-— 
tion of farm families and upon the active cooperation of farm groups, 
Civic and commercial organizations, local, county, and State institu- 
tions, and“ governmental agencies. Participation and cooperation can 
be effected through wide-spread knowledge of objectives of the program, 
general agreement on the functions of all agencies, and the acceptance 
of both farm people and governmental agencies of the special responsi.- 


bilities of each, This widespread knowledge can be established through 
educational means. 


Full utilization of the facilities created by the Basin develop- 
ment program will be realized when the people living in the areas 
understand the scope of the program and the possibilities for a better 
standard of living it assures. It is particularly important that the 
people understand from authoritative: sources how the proposed structures, 
changes in farming systems and practices, facilities to be made. avail- 
able, and other features of the development program will affect them 
personally, the community, the region in which they live, and the 
United States’ as a whole. This understanding, or the lack of it, is 
the key to the manner in which people in a democracy cooperate with 
their government in programs for the common good. It can be best 
established through educational channels. 

i p! 

The structures built for the purposes of irrigation and flood 
control will make possible many facilities which can be used to 
improve the agriculture and the living standards in the Basin. 
Agricultural agencies and institutions and farm people and their 
organizations have the responsibility for developing the >est uses 
of the facilities thus made possible. Therefore it is of primary 
importance that each farmer study how the avSilability of water or 
electric current will affect his farm, and for each group of farmers 
who live on or adjacent to a construction project to study and determine 
the means by which that project can bring them the maximam amount of 
benerit and stability. 


Phases of the development program involving changes of farm 
management, the adoption of new cultural practices, utilization of the 
by-products of conservation, such as hay or pastures, and other 
changes on privetely owned land, including the manner of living of 
the people, are particularly dependent upon understanding the "why" 
ef such changes if the proposed changes are to become established 
farm and home practices. This understanding can be attained most 
guickly through educational effort. Thus educational work is es- 
sential to any program that produces lasting results. 


The educational program should precede and be kept in step with 
the developments of the various construction projects, land treat- 
ment, ~ 4nd other accelerated programs in the Basin. The people mst 





~ 446 - 





be constantly informed through contacts with official sources of 
information, This educational service should be available to all the 
582,000 farm families in the Basin. In addition, urben people should | 
be informed of the importance to then of the development of these 
natural resources. 


EDUCATIONAL PROBLEMS | 
L 

There is a lack of general public understanding of the develop— “4g 
ment proposals and appreciation of the inherent possibilities for \ 
increased income and improved living standards, Most people don't 
realize the adjustments in farming, range use, and forest land 
management that must be meade to protect public investments in the 
new dams, reservoirs, and other structures and insure full and 
efficient use over a long period of time. 


Educational needs are of three types: (1) To develop and to 
expand participation of farm and civic leaders working with repre- 
sentatives of all agencies in planning the development of the 
Missouri. River Basin; (2) to assist farm people, renchers and forest 
and woodland users to understand and adopt a wide range of new 
techniques of soil . and water conservation and management extending 
from the upper mountain watersheds to the lowcr humid areas of the 
Basin; (3) to promote among rural people higher living standards 
made possible tnrough more stable income, availability of electric 
current, more adequate diet through local production and ge ares 
more fruits and vegetables, and better facilities for health, rec-— 
reation, and education, 









* 


EDUCATIONAL ACTIVITIES IN RELATION 70 ACCELERATED AGRICULTURAL PROGRAM 


In order to°contribute to meeting these and similar needs, the 
U. S. Department of Agriculture recommends the development of ed— — 
ucational and service programs’ to be carried out with the cooperation 
and assistance of federal, State and local agencies. : 

The prime essential is a general educational program to inform 
the people of the Basin of the proposed development and its likely 
effects, upon their social and economic welfare. 


\ 


This general effort mst be buttressed by accelerated educational 
programs, some of a continuing nature, designed to inform farm and 
nonfarm people of the varied aspects of the development , encourage 
and assist farmers to adapt their enterprises to new conditions by 
using techniques which fit their new environments, and, in many pare 
ticular instances, to give farmers the ‘informational help they need . 
to bridge the gap. between the old and new in soil, water, farm, forest, 
and renge management. New irrigation areas call for new and con- 


tinuing educational service programs of svecial quality. _— wii 


ie a 





- The benefits of the Missouri Basin development can be realized 
ain full within a short time only if these educational efforts are 
_ capped by a program to improve living standards. Here the emphasis 
will be placed on the best use of new facilities and services in 
7 recres tion, improving health, producing adequate food supplies, > 
_ increasing the comfort and attractiveness of farmsteads and hones, 
7 and utilizing labor-saving devices. In this way, the Basin develop— 
_ ment can bring more satisfactory living. 


y In general, the recommended educational programs will be 

q accomplished in three steps. The first, of course, is planning 

- with farmers and agency representatives how farm families can best 

- use their own efforts and available assistance to improve farming 

_ and living situations. This should be followed by the educational 

_ efforts needed to help farm people to put these plans into operation 
q ae then, to utilize the benefits of the Sasin development in better 
® living. 


q _ -—s- Conservation in General Farming and Range Areas 


4 The largest part of the educational program is gaining full 

_ acceptance of adapted soil and water conservation practices. Even 
with the full development of irrigation possibilities, the min 
problem in vast arees. is to conserve water where it falls in order 
to increase yields, control erosion, and reduce flood runoff. Certain 
of these areas have been designated as high risk areas because of 
recurring crop failures. Research and experience have found that 
mich of the risk can be avoided by the use of adapted crop varieties 
and practices. Consequently, some crops can be produced even in 
unfavorable years. Many of the problems of obtaining a more sus- 
tained production in much of the upper Basin may be solved by 
adapting crops and practices to the climate of the region. 


An illustration of the features of the agricultural program that 
_ must be supported by extension work among farmers is good management 
on watersheds to assure high quality water and to prevent silting. 
_ This is e vital part of river basin development. The forage re- 
’ sources on the forest ranges and adjoining ranges are of the utmost 
_ importance. Extension education can encourage the adoption of manage- 
rent practices which can add to the mterial prosperity of the Basin. 
Improperly managed or abused, these resources constitute a liability. 
_ Thus carrying cut soil and water conservation practices is required 
on the upland areas. 


Soil and water management for economic crop production calls for 
+ readily available.information on the use of crops and varieties 

_ which research and experience have found to be best adapted, the 

_ value of conserving organic matter in the soil as a means of pre- 

- venting erosion and aiding water absorption and retention, increas- 
- ing yields through conservation of each additional inch of moisture 
in the soil, and the 4ncreased importance of controlling weeds’ 


where moisture is a controlling factor in crop production. 
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Education in proven methods of preventing wind and water erosion — 
should be accelerated in keeping with other phases of the Basin develop— — 
nent, Special” emphasis.is required in critical erosion areas, parti- 
cularly those in northwest Missouri, northest Kansas, eastern Nebraska 
western lowa, and southeastern South Dekota, where soil losses due to 
erosion are very heavy in high—producing farm areas. 


’ 


Approved techniques of draining agricultural lands should be 
translated into farm practice to fit the conditions that created the 
problem. These include the inundation of fertile valley floors when 
floods overtop stream channels, runoff from higher farm lands, and 
inadequate drainage caused by soil and tepography. 


Control of insect damage, the need for reserve feed supplies, and a 
shelterbelts and windbreaks are subjects with a high educationel priority — 
rating in the accelerated pro grem. 


As the Program progresses, certain by~products will be developed to 
which educational assistance must be applied if they are to achieve full . 
usefulness. These include the utilization of increased supplies of hay, 
forage, and pasture through livestock as an essential adjunct of soil # 
and water conservation, mT ed 


Forest Resources 


Forest resources are somewhat localized in the Basin, but they 
are important to the welfare of all the Citizens-of the area. Water— 
sheds important in terms of water yield are primarily forested or 
forest range lands. The proper lnanagement of these lands is basic 
to obtaining a well—regulated flow of usable water in the future. 
The production of forest products for consumption in the Basin can ~ 
aid in meeting the requirenents of farmers for building materials, 
fence posts, lumber, and boxes, and the manufacture of lumber and 4 
other wood products can form the basis of industrial a ctivity supple- 
menting agriculture. Other forest resources, primarily recreation 
and fish and game, also contribute to better living. 


In the hardwood areas in the eastern portion of the Basin, 
education can aid in the task of improving the quality of the wood- 
lands through better care and use of this resource. Here crop lands. 
and:woodlands are generally intermingled and constitute inseparable 
parts of a complex land use pattern. The whole Level .of rural Wiying 9) am 
can be improved by integration of woodland management with other farm — 
enterprises. ; a 

A Basin-wide educational program is recommended to help realize. 
the full benefits of forest and range resources. ‘This mst reach 
all citizens, urban and rural residents alike. Many of the recrea~_ 
tionists and hunters making use of the forests and woods are city 9. 7% 
folks. specially mst there be an adequate vrogram to reach forest _ 
and range land owmers and operators to stimulate their interest in 
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carrying out better management practices. Proper and full informa- 
tion is a prerequisite to the conduct of a satisfactory program of 
public forest and range lend management. ‘The educational program 
will be most effective if technical guidance and assistance are 
available to aid landowmers in carrying out the accelerated program 
of good resource rehabilitation and use. 


Irrigation 


. Under the development program, about 6,000, 000 acres of land 
will be brought under irrigation, and thousands of farmers in these 
areas will need to learn a new type of agriculture. Many of these 


farmers will need to adjust their present dryland farming to irrigation 


and to combinations of dryland and irrigation. The transition will 
involve problems of utilizing new crops, including new vegetables and 
fruits, as well as organizing and utilizine such commnity services as 
electric power. 


The educational program in areas to be irrigated is designed to 
meet the needs in three stages of development: (1) Planning and pre- 
construction, (2) development and settlenmt, and (3) the post- 
development pericd. 


The first stage will bring to the people information based on 
research a nd the experience of irrigation farmers in other areas 
concerning the adaptability of the area for irrigation, probable 
cost and benefits, and adjustmmts in farm end living situations. 
This includes probable market outlets for irrigated crops and similar 
informetion on which judgments may be based. The second stage will 
require more detailed information on soil and water management 
problems, water requirements of major crops, market cutlets for new 
products, and problems of farm management and home management under 


~irrigation farming situations. 


Education2l work in the third stage of development is particularly 


important in order that the whole commmnity may fully utilize the» 


opportunities for a balanced and more stable agriculture and better 
living. Moreover, the public and community investment in dams, electric 
lines,, irrigation ditches and other construction must be safeguarded. 
The farm people of these areas should be kept abreast with improvements 
in crop varieties and cultural, farm management, marketing, and other 
farming and homemaking practices which are being developed by the 


expanded research program. 


Many families, including several thousand who will be forced 
to move from reservoir areas, will need information about new loca- 
tions where they will find opportunities to establish themselves. 
Among the first essentials is to bring these families and communities 
into contact with officials who can give authoritative information. 
Irrigation developments will afford opportunities for many new 


families. The educational program will place families needing to 
relocate in touch with the opportunities to acquire new farms thus 






created, 

The proportion of acreage now operating or proposed to be 
developed under small irrigation projects of 1 to 24 farms is 59. 
percent of the total irrigated land-in the Missouri Basin. These 
small projects involve many of the probiems inherent in major proj- 
ects and have some additional problems peculiar to small enterprises. 
These include poor distribution systems, incomplete land developnent, 
limited supply of water, inadequate maintenance, and the need for 
technical services in organization, finance, legal procedure, and 
ensineering, 


Educational essistance and often technical and: financial help 5 
in each is essential in stabilizing the agriculture of the area and 
providing satisfactory farm living situations for e greater number 
of people. Individual farmers and:small groups of farmers not only 
can draw upon the available educational assistence, but they will 
be aided in locating sources of technical and financial hebpvy sae 


There are irrigation areas now in operation where special educa 
tional help is needed and will be given in farm and home planning ' 
and manageren some of these present critical problems. Supplying. 
this information and. placing these people in touch with sources of 
technical and financial assistance will be imperative if projects 

arc to become solvent, farm families maintained on them, and the in- 
vestment protected. 
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Integrating irrigation farming with surrounding types of farming, 
in terns of opportunities and results, necds a clearer understanding. ~~ 
The crop diversification and the stabilisation of livestock production 
which can be obtained through the combination in one farm of irrigated — 
and non-irrigated land can be “determined from experience and by research, 
Some of the "development farms" proposed or now in operation can tesb | 
recommendations and serve as educational demonstrations. As sounder j 
types of diversifications are explored, discussions.can be initiated ae 
in areas where irrigation development is expected so that farmers will — 
have the chance to evaluate various comoinations as they plan the change 
over to irrigation farming. Tours will be conducted to experimental 
sites such a the Tri-County area, south central Nebraska, where 
farmers are now trying out several icombinations of irrigation and dry— 
land farming. 


Supporting Programs «eee ial ae 


An educational job of great importance lies in supplying informa— ae 
tion concerning such supporting progranis as research and credit. sthe 2a 
research program will continually make new information available. ie a 
This will be disseminated through the educational program to. farm.) 29a 
people and other interested parties as repidly as available. Farm — — 
people will. be assisted in applying research findings to. their pars: 
ticular problems. Educational work in relation to credit will, ip 1 Sh 
familiarize fermers and ranchers with sound credit procedures, ag a 
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eredit management, safe credit loads, types of credit available 
_ and their advantages and disadvantages, sources of credit, and similar 
- matters. 





rR Assisting People to Realize Better Living Standards 
and Farm Efficiencies 


Se 








The extension cf electric power to many rural communities is 
a bringing new services to farm families in the form of many desirable 
_ conveniences. As new sources of electric power become available, 
_ families will need informtion on bringing water into the house, 
' sewage disposal, electrifying the farmsteax, and the selection and 
» care of electrical equipment. In obtaining these improvements, sonie 
_ families will need assistance in financial planning. 





Increased industrialization will come about as sources of new 
) Clectric power are developed. This will directly influence the 
| diving stenderds of rural commnities. Expansion of industrial 
» centers will provide local. market outlets for farm produce. It is 
— equally important that this industrial expansion will provide an 
_ oOutiet for employment of farm youth. Also the cost end services 
of improved health centers, recreational centers, and educational 
facilities will be shsred by both rural and urban people. 
Many families are now asking for help in evaluating plans for 
_ new houses, remodeling old ones, or reorganizing the entire farn- 
_ stead... Increased local production of fruits and vegetables under 
irrigation will make possible a more adequate diet. Better health 
will result. 








More stable income and increased population in some areas will 

_ take possible better recreational, health, school, and communication 

' facilities: Educational support will be given to helping people 
utilize these and other by-products and to assisting the people to 

_ orgenize to obtain these facilities. 





4 a EDUCATIONAL METHODS TO BE USED 


‘ The educational programs will be planned with rural people 
bin the particular area concerned and with the representatives of 
agencies cooperating in the agricultural program. It is important 
that all available means be utilized to carry informtion and edu- 
cational assistance to the particular groups to be reached as well 
f as +0 the public as a whole. More general information and recon- 

~ mendations will be brought to the people concerned through the 
press, radio, circular letters, meetings, farm visits, discussion 
groups, and in other ways. Farm people will be assisted to make ad— 
-justmnts in farm operations and. family living through small meet- 
ings, farm visits, tours to older developed areas and to experiment 
















stations, demonstrations and nearby farms, and similar channels. 
Particular effort will be made to assist farm people to develop farm 
plans to correlate on their farms the recommendations in variou 
technical fields. A 
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ESTIMATED PERSONNSL REQUIREMENTS AND COSTS 


ee aes 


























eS 


There are now cooperatively employed with the Land—Grant Colleges 
and the 440 county governments in the Missouri River Basin sone 474 
men and «57 women siving practically full time to voluntary educational 
programs concerned with imoroving agriculture and homemaking practices. 
This staff in most instances is fully employed with current prosrams. — 
The accelerated educational program nere recommended will require an 
additional 400 county agricultural agents, 100 home agents, and 60 
specialists. Thes¢ additional persons will be employed gradually over 
a period of 10 years, starting with 145 in the first year-of the pro—. 
gram. The first specialists employed should be in technical fields 
which will contribute most to the irrigation and erosion control 
features of the program, such as agricultural engineers, soils special— — 
ists, and foresters. Specialists in fields which will enable people 
to take full advantage of the new facilities created to stabilize farm 
income and improve living standards through livestock, marketing, and 
home management should be added as the program develops. Azricultural 
agents should first be added in counties where erosion is critical and ~~ 
in areas where new irrigation projects are being developed. They should — 
be gradually added in other less critical areas where the present staff 
are unable to carry the accelerated loed and where impacts of the 
construction pnases of the development affect the far economy and 
living standards. — 


County home agents will be added first where the new develooments 
affect the livinz Situation, particularly with respect to housing, il 
use of electricity in the home, health with particular respect to diet, | 
and living costs in relation to farm income during and following the - 
cevelopment period. The additional staff recommended will be super 
vised by the present supervisory staff and housed in present county 
offices. 


Estimates of the personnel required to carry out the recommended 
program are summarized in table 33. Estimates of costs also appear - 
in table, 33. 


It is recommended that the Secretary be authorized to carry out 
in cooperation with the States the types of educational work outlined 
herein, and that the funds required to supplement the staff available 
under existing authorizations shall be alloted by the Secretary to 
the States in such amounts as he deeus appropriate. 


' 
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able 33,-Estinated Personnel Requirements and Costs for ie 
Program of Extension Education 


















: Number op al | | 
. : County : Cost Estimates 
4 j Number : Workers ean 
Bt WTS eae ov sAgri.: Home : : IK: 
Bectatton sSpecialists:igents:Agents: State 3 Mederal ‘ Total 
j a vis. 100. 30 $ $8 796,500 $796, 500 
Bei, 25 150 40 14191500. °2,193, 500 
cs. 30 200 50 154,900 1,394,100 1,549,000 
Sa ; 
gy 4 35 250... 60 190,550 1,714,950 1,905,500 
q Beis te CG Li 
m5). 10 300 70 339,300 1,922,700 2,262,000 
¥ 6 bo: 325’) , 80 372,150 2,108,850 2,481,000 
Pee 50 REO. 85 535,500 2,142,000 2,677,500 
 é 55 375 90 57l4y800 2,299,200 2,874,000 
9 60 1,00 35 707,875 25303625 3,071.5 900 
4 60 - L00 100 7735500 2,320,500 . 3,094,000 
00 100 1,000,000 2: 094.00 102! ,000 
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A SUPPORTING CREDIT PROGRAM 


The accelerated agricultural program for the Missouri Basin will +e L 
for large capital investments. Although the federal government will make — 
a substantial contribution-in the form of technical guidance and incentave 
payments, a major part of the cost will be borne by farmers individually 
as members of groups. A considerable number of farmers, however, will 1 
sufficient funds of their own to participate in the program to the exten 
that they desire, These farmers will have to rely on credit. . ‘ 


A considerable amount of loanable funds will be available from exist=_ 
ing credit sources on suitable terms and conditions, and these sources sho 1 
be utilized as far as possible. However, the type of development and rove 
adjustment credit required by many farmers will not be available under the 
standards and authorities of present lenders. In some cases, the amounts” 
of credit available to particular individuals and farmer groups will be 
inadequate for such purposes, because legal limits exist on the maximum 4 
dollar amount which may be loaned, appraisal procedures will not permt — 
sufficient recognition of future earnings expected from proposed farm Lt 
provements and readjustments, or the applicants lack equity in assests — 
acceptable to lenders, In other cases, the terms and conditions available 
are unsuited for such purposes because the required repayment period is too 
short, repayments on principal cannot be deferred during the development — 
period, or the repayment schedule is too rigid in view of conditions cau 
wide variations in amual income. In still other cases, the total suppl 
of loanable funds available to some lenders is insufficient where the need 
for credit for farm improvements and readjustments is most acute. There= 
fore, supplementary credit facilities should be available in any area of 
the Basin where the present credit facilities are inadequate to provide ~ 
the funds necessary for farm development and the readjustment of farming — 
operations to place the farm business on a sound basis. og 


A sound credit program should be based upon a careful evaluation of 
the proposed capital outlays and their effect upon future income. This 
evaluation is particularly important in developmental amd readjustment & 

credit since the risks are somewhat greater than those encountered on 
_ farms where production and marketing have become standardized end stabilized 

These risks can be minimized, however, by carefully worked out farm md 
home plans, by appraisal procedures which recognize the future benefits ae, 
from planned developments and adjustments, and by furnishing technic 
guidance and supervision to the borrower, a 


In order to facilitate the proposed development, the agricultural ee 
credit program must recognize all the purposes for which capital will “pe 
required by farmers who will participate, a 





PURPOSES FOR WHICH INDIVIDUALS WILL NEED CREDIT 


Farm Acquisition 


One important purpose for which funds will be needed is acquisition 
of land. An estimated 18,800 new farms created by irrigation will be 
available to new ommers. Furthermore, throughout the region some farmers 
will desire to purchase additional land in order to bring about adjust- 
ments necessary to achieve economic operation. 


Farm Improvement 


A substantial amount of funds will be needed for the major improve—- 
ments required on many farms. Both existing owners and new owmers in 
irrigation projects will need to level land, install pumps, construct 
ditches, provide facilities for drainage, and make other similar 
improvements. 


Within established irrigation areas, 6,500,000 acres can be made 
more productive by rehabilitating existing irrigation systems, land 
leveling, drainage, and similar improvements. Likewise, several million 
acres of wet land require rehabilitation of existing drainage systems and 
construction of new facilities. 


| Many farmers will need credit to finance the land treatment measures 
described in this report. For example, about 2,000,000 miles of terraces 
and 431,000 miles of grassed waterways are major items in the program. 
Other measures calling for important investments include conversion of 
Gropland. to grass and trees, application of lime and fertilizer, instal 
lation of stock watering facilities, and construction of water diversion 
and check dams for gully control. 


New and improved farm buildings represent another major purpose for 
which funds will be needed to complete the development of a large number 
of farms. In addition to buildings, there will be other permanent types 
of farm and home equipment that will be required, such as electrical 
equipment, fences, and domestic water facilities. 


Farm Operations 


New or additional working capital will be needed in substantial amounts 
on many farms where major development or adjustment programs are contem— 
| plated, Purchasers of new irrigated farms, for example, will require 
| livestock and a line of machinery adapted to the production of irrigated 
| crops, funds for running expenses, and feed and seed to get established, 


PURPOSES FOR WHICH GROUPS WILL NEED CREDIT 


" There will be a number of phases in the Basin development and improve 
) ment program that can be accomplished most effectively by farmers when 





organized for group action. Credit will be TESS in financing 
many of the following activities. 


Water Facilities 


















Some of the water facilities needed for irrigation outside of the ~ 
main developments will be community projects operated by water. userst 
associations and irrigation districts. Some existing irrigation projec a 
need more adequate supplies and improved distribution systems to utilize i 
fully the water now available. Drainage works often require repair to 
restore productivity to presently irrigated areas, Frequently, domestiiml 
water can be supplied most economically through community installations. — 


Soil and Water Conservation Facilities 


B, 


Soil and other conservation districts have Rs organized to provide 
a group attack on the land treatment program. Installation of some soi 
and water conservation measures and practices require special heavy equ ip- 
ment not always readily available to the individual farmer. District 
purchases of such equipment and other facilities will promote the more 
rapid attainment of the Basin program. f 


Marketing and Processing Facilities 


The development of large new irrigated areas will require the 
establishment of new and expanded facilities for the marketing and proc 
ing of farm produce and the purchasing of farm supplies. In some inst 
these facilities will serve the interests of farmers better if cooperative: 
owned and operated by farmers themselves. 
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RECOMMENDA TONS 


It is recommended that the Secretary of Agriculture be anthont zed 
to carry out in the Missouri Basin, through the facilities of the Depart 
ment of Agriculture, State Land-Grant Colleses, Universities and other 
cooperating public and private agencies, a program of furnishing credit 
and technical guidance and assistance to individuals and farmer groups 
as hereinafter provided, such authority to be in addition to and not in 
substitution for any pica) sapehaisilon of the Secretary. 


\ 
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Existing credit facilities shall be used to the maximum extent pos 
_ as follows: . 


A. Encouragement and assistance shall be given to nebnane and — 
cooperative lenders to finance to the fullest extent pos- 
sible, consistent with sound business practices, farmers 4 
in need of credit for development purposes. Such encourage- 
ment and assistance may be by: - ‘id 
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1. Referral of applicants for loans to private and 
cooperative lenders, 


2e Furnishing guidance and technical assistance in 
the making of appraisals and in evaluating the 
credit needs of farmers to private and public 
lenders that desire to advance credit to farmers 
for farm development and adjustments in farming 
systems and to farmers! groups for various kinds 
of community facilities. These services shall 
be available for such fees as may be determined 
by the Secretary. 


3- Informing private lenders of the objectives and 
’ procedures pertaining to the Basin program in 
- order that they may adapt their operations as 
far as practicable to the needs created by the 
program. 


The national farm loan associations, production credit . 


associations, and banks for cooperatives will .continue 


to operate in the Basin within the scope of their exist- 
ing authority, and they will be encouraged to adapt their 


_ practices to the extent practicable in order to meet the 





needs of agricultural development on a sound basis. 


The Farmers Home Administration, without regard to present 
limitations in the Bankhead—Jones Farm Tmant Act, as amended, 
with respect to distribution: of fimds anong the weverat States 
and Territories, shall be authorized to obtain funds in such 
amounts as may be determined from time to time necessary to 
expand loan—making activities to keep pace with the progress 
of Basin developmats. : 


‘The program of assistance authorized under the Act of August 28, 


1947, es amended, (50 Stat. 869) will be accelerated within the 
Basin to promote the proper development and utilization of water 
on agricultural lands in the arid and semiarid areas. To make 
this program more effective, it is recommended that the limita- 


tion on expenditures for the construction, maintenance, operation, 
rehabilitation or financial assistance of any project shall be 


$100,000 instead of the $50,000- limitation as provided in 590Z—5 
of Title 16 U.S.C. The Secretary shall be authorized to obtain 


‘funds in such amounts as may be determined from time to time to 


be necessary to expand this program of assistance to keep pace 
with the progress of Basin development. » 








To facilitate and assist in the readjustment of systems of farming by 
the development of farming resources and by providing facilities for the 


adoption of more efficient systems of farming based on the cmservation — 


and wise use of land and water resources in such areas of the Basin as may 
be designated by the Secretary, the Secretary shall supplement existing © 
credit facilities: . , 


A, By making loans to farm and-ranch omers ad operators to 
carry out approved farm plans embodying farm development 
and read justments in systems of farming. : 


1. Loans for readjustments may be made for the purchase 
of livestock, equipment, and farm supplies; for farm 
and home operating expenses; for land improvement and 
the adoption of conservation measures, including drain- 
age facilities; for the erection and repair of build- 
ings and fences; for refinancing of debts; for the 
payment of taxes aid water or drainage charges or 
assessments; for the purchase of a farm or ranch; for 
the enlargement of existing farm and ranch units; for 
the purchase of stock or a membership in the farmers! 
organization providing services essential to farming 
operations; and for other agricultural purposes. 


- 2 loans for readjustment shall bear interest at rates 
totiparable to rates charged for similar loans by the 
Federally sponsored credit agencies operating in the 
Basin, as the Secretary may determine. 


3. No applicant shall be eligible for a loan under the 
authority granted herein unless the applicant Ss DY. 
reason of his character, ability, industry, and exper- 
imce, capable of ‘successfully carrying out the under— 
takings required of him under the loan proposed to be 
made under this authority and that credit sufficient : 
in amounts to finance the actual needs of. the applicant Me 
is not availalbe to him on suitable terms and conditions 
from any other source serving the community in which the 
applicant resides. i. 


; 
Ay 
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4. Such loans shall be adequately secured in such manner i 
as the Secretary may determine. If in the judgement of 
the Secretary it shall be advisable, in order to pre- — 
serve the security for any loan made under this authority, — 
the Secretary is authorized to pay off or make payments 
on taxes, water or drainage charges or assessments, or 
any other liens which may be prior to the lien or liens ~7 
securing the loans made under this authority. si 


BO. 


5« Loans shall be repaid over a period of years in 
installments consistent with the ability of the 
individual borrowersto repay out of farm income, 
in accordance with standards prescribed by the 
Secretary, but in no event shall loan repayment 
periods exceed forty years from the date of advance 

' of funds: Provided, the Secretary may defer the 
payment of installments for a period of not to 
exceed five years to permit the completion of 
planned development and the readjustments in the 
farm program if he determines that the farm income 
will not be adequate to meet other required expenses 
and such installments. 


6, The Secretary shall provide, in connection with 
loans, for such technical guidance and assistance 
as he deems necessary to assist borrowers in 
developing and carrying out farm plans, mtually 
agreeable to the borrowersand the Secretary and 
may establish standards for the periodic review 
and revision of such farm plans and the degree 
of compliance required as a condition of granting 
loans. 





B. By making loans to organized groups of farmers to provide 
facilities and services necessary to enable farmers to 
participate in the Basin program of cmservation and develop~ 
ment of land and water resources. 


1. Loans may be made to drainage or cmservancy 
districts for the construction, mlargement, 
rehabilitation, and operation of facilities 
for the drainage of lad suitable for agricul- 
tural purposes and for refinancing existing 
debts where such refinancing is necessary or 
desirable in connection with a loan for the 
above purposes. 


a Such loms shall be advanced only where 
a prior determination of the feasibility 
of the proposed project or projects has 
been made by the Secretary on the basis 
of detailed surveys and plans. 





b. Loans shall bear interest at rates to be 
determined by the Secretary 


Ce To the extent possible under laws applicable 
to the districts, loans shall be repaid over 
a period of years on an installment schedule 
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consistent with the ability of the district 
to repay out of income in accordance with 
standards prescribed by the Secretary, but in 
no event shall the repayment period of loans 
exceed forty years from the date of the advence 
of funds; provided, the Secretary may defer the: 
payment of installments during. the installation 
of the drainage facilities and the development 
of the lands benefited thereby for a period of | 
not to exceed five years, if he determines that 
the income of the district will not, during 

ch period, be adequate to meet other required 
expenses and such installments. 


d. Such loans shall be secured in such manner as 
the Secretary may determine... It is anticipated 
that ordinarily in view of the nature of the 

districts, such security will cmsist of bonds 
backed by the taxing power of the districts. 


€.e No district shall be eligible for a loan under 
1 above unless (1) the district cannot get 
credit elsewhere at a reasonable rate of interest 
and upon other reasonable terms; (2) the district 
/is so organized and its management and policies 
are of such character as to insure the reason— 
able safety of the loan and the furtherance of 
Basin development. pe 





\ aie 


Loans or reimbursable. advances may be made to sotl conserva= 
tion and other conservation districts which are enpowered to 
provide services to land owners and operators to carry on 
conservation and land development work, for the purchasing © 
of equipment and facilities where there is a sufficient — 
potential need for the services of such equipment and a 
facilities to justify acquisition. . 
a. loans or advances under 2 above shall bear 
interest at rates to be determined by. the. 
Secretary. sae 


bs The loans or advances under 2 above shall be 
repaid over a period which does not exceed 
the useful life of the equipment or facili- 
ties to be purchased with the Loan funds,. the 
ability of the district to pay out of income ys 
received from services performed, or five years, 
whichever period is the least, ~ | 
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c. Loans or advances under 2 above shall be 

_  .secured by a-first mortgage on the equip- 
ment and: facilities purchased with the loan 
funds, In addition, the district shall 
assign or pledge out of the income which it 
is to receive from the rental or use of such 
equipment and facilities a sufficient portion 
to insure the repayment of the loan within the 
aier anes repayment period. 


Si Ra iets following panei adtia in addition to the provisions 
set forth under each type of loan above, shall apply 
to all loans and advances made under land Z above: 


a. The Secretary shall provide in connection 
with such loans for sich. technical guidance 
and supervision as he deems necessary or 
desirable to asgist borrowers in developing 
and carrying out plans for the construction, 
Maintenance, and use of facilities; the regular 
conduct of business; maintaining good member- 
ship relationss’ and for activities of a 
Similar nature which vitally affect the borrower's 
business and obligation to the Government, and 
shall require complimce with plans so Hevaioneds 


b. If ay part of the amual sums made available 
for loans shail be obligated during the fiscal 
year for which such sums are made available but 
not disbursed or advanced during such year, such 
undisbursed or unaduanced funds may be disbursed 
or advanced by the Secretary at my time during 
the. five fiscal years following the fiscal. year 
in which obligated and may be advanced in a lump 
sum or in installments as determined by the 
Seas ak 


a making loans as reconmended in Sections A ae B, the 
secretary wills 


1. Utilize existing or appoint such local farmer 
committees as he may deem necessary to advise 
him in carrying out his responsibilities in 
making such loans. 


2e Require borrowers to péPindnee their loans when 


it appears they may be able to obtain a loan 
from private or cooperative sources for that 
purpose on reasonable terms and conditions. 
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3 Bid for and purchase at any foreclosure, or 
sale, or otherwise to acquire any property 
pledged or mortgaged to secure a loan or other 
indebtedness or advance owing under this author—— 
ity, to accept title to any property so purchased 
or acquired, to operate or lease such property 
for such period as may be necessary or advisable 
to protect the interest of the United States 
therein, and to sell or otherwise dispose of 
Such property so purchased or acquired under 
such terms and for such cmsiderations as the 
Secretary shall determine to be reasonable. 
Property so acquired shall,notwithstanding that 
legal title to such property remains in the . 
Secretary, be subject to taxation by the State, 
Territory, district, dependency, and political 
subdivision concerned in the same manner and to 
the same extent as other similar property is taxed, 


4. Apply the provisioss of the Bankhead—Jones Farm Tenant 
Act, as amended, relating to the authority of the 
Secretary to compromise and adjust loan debts and 
the provisios of law relating to the authority of 
the Secretary to adjust ad cancel debts of farmers 
(12 Ug Cy 1150-1150(a)). (The provisions of law 
relating to criminal offenses applicable to loans 
made by the Farmers Home Administration which are 
not in the process of being amended shall apply 
to loans made under this authority.) 


De Make such expenditures as he deems necessary to carry 
out the provisions of this authority, including personal 
services ad rents in the District of Columbia and else-— 
where, 


G6. Accept and utilize voluntary contributions and services 
from my source. 


7+ Issue such rules and regulations and make such dele— 
gations of authority as he deems necessary. 


8. Initiate and carry sout credit research. 


In designating the areas in which the loans authorized in Sectio 
A and B may be made, the Secretary shall give principal con—- 
Sideration to whether the agricultural development programs 
recommended in this report are being retarded because the 
required amounts and types of credit are not available from a 
other sources, oe 
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HSTIMATED LOAN FUNDS AND AUMINISTRATIVE COSTS 


















As already pointed otis the cost to Cxrnehs of programs proposed 
in this report will be met in several ways, as follows: 


From farmers! own resources, This will include invest— 
ment of their time, use of their equipment, and a con- 
siderable amount of their own cash. 


Loans from existing credit agencies. The federal land 
banks and national farm loan associations, production 
credit associations, banks for cooperatives, commercial 
banks, life insurance companies, and other available 
lenders will be expected to extend their credit service 
as far as practicable on a sound basis. The Farmers 
Home Administration may expand its loan-making activities 
to keep pace with the needs of the program. 


Needs not covered by the foregoing sources will be met by 
credit under the special fe authority by the Secretary 
/ proposed above. 


The only portions of this financing program recuiring federal 
appropriations are the loan funds of the Farmers Home Administration 
and the special loans by the Secretary. The estimated amounts of 
loans that will be required during the 30-year period, in addition 
to the current lending rate of the Farmers Home Administration, are 
as follows: 





Accelerated water facilities loans ..........$104,132,000 


Special loans and accelerated rate of 
Farmers Home Administration loans .........$210,430,000 


Attention is directed to the fact that while appropriations for 
these loans will be required, the loans will be repaid and the funds 
reimburseu to the U. S. Treasury. These amounts, therefore, should 
not be added to the installation cost of the recommended program. 


SSS Se ee eee SR SE ‘x Ee ee. Sa Sa zi = Se = Sea = = 
7 : i" 


Some administrative expense will be involved in the accelerated 
_ credit program. On the assumption that it would be handled jin con- 

» nection with other similar activities of the Farmers Home Administr— 

| ation, the estimated additional salary and other expense cost would be 
} as follows: 


Accelerated water facilities loan program ...$300,000 annually 
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Special loans and heecvannben Farmers Home. Din Bee a 
Administration Loan Dhani Ceceeseoreeseveon .§710,000: annually f 


‘The Powaemuay a casera cover not ane the cost of ‘making they ia 
loans, but also servicing the loans outstanding. The loans in fonecham 
will increase in number and amount during the active lending period. 
As Fepaymenod begin to exceed: new loans, the a pai load will dec 
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n Extending rural. erent rifidet fan in the Missouri eer is be set with 
: problems that. are not. present, at least in the same magnitude, in other 

i areas of the United States. In this region, sparse settlement, unusual 

4 farming hazards from highly unpredictatle weather, and the acute short— 

» ~, age of generaticn and transmission facilities greatly augment and. magnify 
_ the problems normally present in extending central station electric ser— 
‘i vice. The accelerated multi-purpose development in the Basin also will 





f require that particular attention be given to the details of coordinating 
_ an accelerated rural electrification program with the related programs 

: of other agencies. Rural electrification problems peculiar to the Basin, 
moreover, will require additional study in order to develop the most 
helpful planning. assistance for borrowers in behalf of completing the 

job of rural electrification. 


NATIONAL PROGRAM OF RURAL ELECTRIFICATION © 





The national program of rural electrification is. aimed at providing 
the means for farmers and other rural residents to .obtain the same con- 
veniences and efficiencies for improving their social and economic life 
as are available to most persons in urban areas. 


To this end, the U. S. Department of Agriculture, through the Rural 
Electrification Administration, makes loans for the furnishing of elec- 
tric service to persons in rural areas-who are not receiving.central 
station electric service. Rural areas as defined in the Rural Electri- 
fication Act, as amended, include farms, rural nonfarm. dwellings and 
establishments, and re of no more than 1 500 persons. .Loans may be 
made to persons, corporations, States, Territories, and. subdivisions and 

_ agencies thereof, municipalities, peoples! utility. districts, and co— 
- operative et ‘non-profit, or limited dividend associations.organized under 
the laws of a State or Territory of the United States. In making. such 
_ leans preference is given to States, Territories, their subdivisions and 
agencies, mmnicipalities, peopies' utility districts, and cacperative, 
non=profit, or limited dividend associations. As of November 30, 1948, 
95e7 percent of the funds loaned had been borrowed by cooperatives, 
369 oye by BM oe bodies and $f percent by Shiite re tected 


Al loans are self-liquidat ing within a period not to exceed 35 
years, and bear interest at the rate of 2 percent per yeare. They may 
cover 100 percent of the cost of construction. These systems are fi-~ 
‘nanced under corporate liability, ad not under individual consumer 
mt. liabilities. Fifty percent of the loan funds made available annually by 
_ the Congress is allotted for loans in the several States in the propor— 
___,tion which the number of farms without central station service bears to 
|. the total number of farms in the United States without central station 
| @lectric service as of June 30 each yeare The allotment. of the remain- 
ing 50 percent of lean funds is discretionary, except that not more than 
| 10 percent may be employed in any one State or in all of the Territories. 
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loans are primarily for the purpose of financing the construction 
and operation of rural electric distribution systems. However, where 
existing facilities are unable to provide adequate power, or where an 
over-all saving in the cost of power can be achieved, loans may be made 
for the construction of generation and transmission facilities. Loans 
’ also may be made to finance the wiring of the premises of persons in _ 
rural areas, and the acquisition and installation of electrical and 
plumbing appliances (Sec. V of the Rural Electrification Act). The lat- — 
ter type of loan for consumer facilities is made to distribution system 
borrowers for reloan to individual consumers. Loans are not made for 
individual home» sccanmaieg ai 


Rural electrification borrowers are independent business enter— 
prises, Their relationship with the Department is primarily the finan~ 
cial one of borrower and creditor. To assist borrowers in electrifying 
unserved areas and to safeguard properly the security of federal loan 
funds, advisory assistance is provided in connection with the financing 
and construction of rural distribution systems in accordance with estab- 
lished standardse In addition, borrowers are assisted where necessary 
in audits and accounting and with problems concerning the manageme nt end 
atcha apie of the. iar electric systemse } 


a OF RURAL ELECTRIFICATION 
IN THE MISSOURI BASIN, JUNE 30, 1948 


A big fob of rural electrification remains to be done in the 
Missouri River Basin area (table ). The average of the percentage of ‘ 
farms electrified in the Basin was 56.9 percent on June 30, 1948, or al— 
most 12 percent below the national average of 686 percent. Jess than 
24 percent of the farms in North Dakota and South Dakota and only about 
44 percent of Nebraska's farms’ were receiving central electric service 
About. half the farms in Kansas, Missouri, Montana, and Wyoming were 
electrified. On the other hand, considerable progress has beén made in 
achieving area coverage in Colorado and Iowa with approximately 80 per~ — 
cent of the farms receiving central station service on June 30, 1948. } 
Connections in isla were near the national. average or slightly less 4 
than .70 percente - ies oe 





Most. of the ct electrification task ai rene completed in the: - 
Basin has: been ledcduuen cargo since 1934. According to the 1935 U. Se Cen= 


trified on aecthor a5 1934. The Rural Electrification Act has ser: 
primarily responsible for the rapid progress of rural electrification 
during the past 14 years. Almost 72 percent of the farms electrified in @ 
the Basin States since: December 31, 1934,were electrified by borrewers 
under that Act. (table. }. The proportion of farms electrified by bor— — 
rowers since December 31, 1934,ranged from about 53 percent in Kansas te 
almost 87. percent in.Nebraska,. If progress continues at the present 4 
accelerated rate, electric energy should be available to all rural con—— y 
..Sumers in the foreseeable. future. ve 
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| Table. 54.—~ Number of Farms with Central Station Electric Service in the 
a chia in the Missouri Basin, June 30, 1948 1/ ; 











ts ap : Farms with Central :.Farms without Central : Percentage 
State | 2 Station Electric 3: Station Electric ;: of Farms 
lahore 3 Service $ Service _—s_—s'. 3 Electrified 
| Colorado’ 38,009 9,609 Webs 
Towa 167,356 41,578 81.1: 
Kansas (alrniod 05,032. 504 
Minnesota 130,378 58,574 — - 6920 
Missouri 127,706 113,228 ee ey Mie 4) 
Montana 18,837 18,910 4909 
Nebraska | 48,946 62,810 A308 
North Dakota 15,879 53,841 228 
South Dakota 15,405 52,300 2309 
Wyoming 6,871 65205 5205. 
Total Average 641,548 486 , 886 


56.09 


re 


1/ Estimates are for each entire State. 


Table °5.—- Percent of Farms Electrified from 1934 to 1948 by Borrowers 
under Rural Electrification Act 

















3 $ #22 Percentyof Farms 
. ag a : Farms Blecbrified: Electrified from 
‘State .  : Farms Electrified: by REA Borrowers: Dec. 31, 1934,t0 — 
i oe Deg, Si. 1934,to 3: from 1935 to +: June 30, 1948, — 
: June 30, 1948 ay : June 30, 1948 : by REA Borrowers 
_ Colorado 30,864 17,935 58el 
f toa. 135,309 96 5393 | 7122 
Pe hemgas wet 57,937 30; 57 5301 
_ Mimesota - #16, 595" * 90,120: 7703 
_ Missouri 111,813 BA. 504 1506 
 VMontana | 16,069 9, 716 6005 
_ Nebraska “ , 39,402 Me 34,5106 86.26 
_ North Dakota 13,911 10,430 7500 
South Sone ohn §,337 6169 
“Total : 542, Long 388, 649 Rike tf 


uv ies of number of Pacts sipgteified June 30, 1948, tee nance 
electrified December 31, 1934, according to the 1935 Cemsus of Agri- 
culture. ; ‘Figures for each entire LeMans 
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The areas served by borrowers in the Missouri Basin are outlined in 5 
figure 23. Two main boundaries are shown on figure 23. One is the : 
"power market area" boundary adopted by the Federal Power Commission in ~ 
its "Power Market Survey" of the Basin. The other is the boundary of 
the watershed of the Missouri River. The "watershed" boundary is indi- 
cated by a heavy dotted line and the "power market area" boundary by a | 
heavy solid line. The power boundary is most important for the purposes — 
of assisting borrowers in coordinating their plans with power projects 
underway or contemplated wmder the Pick-Sloan Blan ad with other pro= ; 
grams in the Basin. 


aa 


a eee ve 


Within the "power market area" are 259 systems financed by the. 
Department. Many of these systems have already made detailed engineering | 
surveys of the area in which they plan to make electric service availsbile 
to all rural residents. Those areas are bounded by "ultimate system 
boundaries" show by legend designation of figure 23. <A substantial num— 
ber of the systems for which no boundary is shown also have embarked on 
ultimate system surveys. The remaining systems, many of which were re- . 
cently organized, are Stace to initiate such studies at an early date. | 


Ise 2 
















Table 56 represents a brief statistical summary of the status of 
the program in the States included in the Basin area as of November 30, 
1948. As of that date, borrowers had been loaned $535,347,135 to con— 
struct about 336,389 miles of line to serve 766,973 consumers. Approx- 
imately 217,181 miles of line serving 552,868 consumers were actually 
energized and 119,208 miles of line to 214,105 consumers were under | 
construction. 


About 485,000,000 kilowatt hours of energy were sold to ultimate 
consumers by these systems for the 5 months ending November 30, 1948. - 
On June 30, 1948, farms comprised 76.8 percent of the connected con- 
sumerse At that time, borrowers were serving about 60 percent of the 
farms receiving central station electric service in the States located 
in the Mssouri Basin areae 


POWER USK EDUCATION 


The extension of electric power to rural areas brings new services 
in the form of home conveniences and labor+-saving equipment. Farm © 
families need information on bringing weter into the house, in the 


operations around electricity. Settlers on new irrigation projects aa 
need help in the development of a complete farm. te 


As is the case with other suppliers, borrowers will play an impor- — 
tant role in power use education. At present, 62, or 24 percent, of the 
borrowers! systems in the Basin are employing electrification advisorse — 
Approximately this many more systems have taken action to initiate an 
sie attion program on the uses of saab ciensecae 
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AREAS SERVED BY REA-FINANCED SYSTEMS IN MISSOURI RIVER BASIN Figure 23 
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Electrification advisors work closely with county extension agent 
vocational agriculture teachers, and State college specialists in show : 
ing farmers how to select, install, and operate electrical equipment, t 
adapt electricity to farm and home uses, and to determine the relative 
efficiencies of electricity and other power sources. Borrowers will be 
encouraged to intensify work in power use education to supplement the — 
accelerated educational activities of federal and State agencies as con 
templated in this report. . 


DEVELOPMENT OF EIECTRIFICATION IN 
_ NEW IRRIGATION PROJECTS — 


Individual farmsteads have to be developed from the ground up on new 
irrigation projects. It is probable that settlers could accomplish this — 
development more rapidly and economically if power were available to them 
at the time of settlement. If groups of settlers decide that this power 
would be desirable, arrangements may be worked out with borrowers in be— 
half of making electricity available early in the development stage. In 
order to make this assistance available, however, groups of these 
settlers or some responsible public agency must certify that development — 
will take place after lines have been constructed, and connection deposits 
may be required to secure the finmcial responsibility involved. This is 
& matter that must be worked out with each borrower, and, if adequate 
assurance of development and loan security is forthcoming, loans may be 
made available for advanced development. | 3 


The size and design of many borrower systems will be materially af— — 
fected by the location and number of ferms to be added by the develop~ 
ment of new irrigation projects and the location and number of farms tov 
be flooded by reservoirs from dam construction. The location and size |) 
of reservoirs, existing irrigated land, and arable land to be irrigated — 
is outlined in figure 21. The necessary detail for fitting these de 
velopments into the design of individual systems will be incorporated 
in the "ultimate system studies" conducted by borrowers serving the af— 
fected areas. Borrowers will be kept informed as ‘present plans for 

pHeese developments mature and as new projects are authorized. 


ESTIMATE OF FARM POWER REQUIREMENTS 7 
The estimated power requirements for farm consumers for the States — 
in the Basin in 1960 and 1970 are shown in table 57, These are based _ 
primarily on estimates developed by the Federal Power Commission in ite 
publication entitled "Part 1 ~ Power Requirements, Power Market Survey, — 
Missouri River Basin." The Federal Power Commission estimates, which 
were made for five major subdivisions of the Basin, have been adjusted 
to a State basis, In addition, results of economic appraisals and power 
requirement studies by borrowers in the area have ‘been considered. 
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The total KWH consumption per farm is the sum of the estimated use 
per farm dwelling and the estimated use for operating farm equipment. 
Energy requirements for farm operations are weighted according to the va 
proportion of each type of farm which is expected to be found in each 
areas There are wide differences in power needs for the different 
types of farm enterprisese For instance, range livestock farms use a ia 
great deal less energy than do dairy farms. Farm household power re- 
quirements are based on the estimated saturation for the various house— 
hold appliances. It is interesting to note that there is only slight 
variance between States in KWH consumption per farm. Yc 

The total number of farms that are expected to be in the Basin = 
States in 1960 md 1970 is equal to the number of farms in these States oO, 
on January 1, 1945, according to the 1945 Census of Agriculture. it 97% 
was assumed that the increase in number of farms due to irrigation will 4 
probably be cancelled by the trend toward larger and fewer dry land ~<a 
farms and the flooding of land by reservoirs. If there is a net in- oe 





crease or decrease in the number of farms, the power requirements will 
change in direct proportion. The estimated total farm electric energy © 
requirement in each State is the product of the estimated total KWH con— 
‘Sumption per farm and the estimated total number of farms, plus 20 per— 
cent energy loss from load centers to farms. It is assumed that all 

farms will be connected to central station high lines by 1960. Number 
of farms rather than difference in use per farm determines total power 
requirements by States, Total farn power requirements estimated for 
1970 are almost 1,900,000,000 KWH in Missouri and about 1,750,000,000 
KWH in Iowa. Minnesota, Kansas, and Nebraska will also have large energy 
requirements. Colorado, Montana, North Dakota, and South Dakota will re- 


quire between 290,000,000 and 547,000,000 in KWH. Wyoming will have the _ 


NEEDS OF RURAL ELECTRIFICATION BORROWERS: ‘Na * 
The estimated needs of borrowers for rural distribution line to ace 
complish the electrification of the remaining unserved rural areas are ae 
expressed in miles of line md in dollars in table 38. The figures for — 
miles cf line were obtained by dividing the estimated total number of 
rural consumers without central station service by the estimated number 
of consumers per mile of line. The estimate of funds required is the 
product of the construction cost per mile of distribution line and the — 
required miles of line. The per mile construction cost ef $1,700 is | 
culated in light of 1948 prices for material and labor, we 
The only reliable measures of unserved rural consumers are those of 


rural "farm" consumers. ‘There are no data showing unserved rural "non— 
farm" consumers. 
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In arriving at estimates of funds needed to construct distribution — 
line to serve the unelectrified rural establishments, it was assumed 
that borrowers would make virtually all the connections in the States 
in the Missouri Basin. If private power companies become more active — 
in the rural area concerned, less loan money will be needed, . 


Estimates of funds needed to complete rural electrification are 
equal to the estimates of funds reqiired to serve rural areas as of. 
June 30, 198, less the funds available to borrowers on that datee The 
funds available to the borrowers in each State on June 30, 1948, com— 
prised three distinct allotments. They were: (1) Carryover of unused 
funds allotted on June 30, 197, for the 198 fiscal year; (2) statu- 
tory allotments for fiscal 1949 on the basis of the relative proportion 
of the total number of unelectrified farms on June 30, 1948, and (3) 
discretionary allotments for fiscal 199 based on relative need for ad— 
ditional funds. Discretionary allotments may be adjusted somewhat be=a4 
tween States during the fiscal year if relative needs change. 


bs 


Although the total funds available to borrowers in the Basin States 
were slightly more than one-third of the funds available to all borrow- 
ers, the need for additional money for distribution line construction 
is still substantial in most of the area. Six of the States concerned 
need over 50 million dollars. The total need is approximately 10 mil- — 
lion dollars. This does not include an additional undetermined amount o 
for generation and transmission facilities, system improvements, head= 
quarters facilities, radio and communication, acquisition, and consumer — 
facilities. - : oe 

The speed with which funds now available for construction will be 
used depends on the availability and cost of materials and supplies, 
especially conductor, the availability of low-cost power to meet the 
rapidly growing consumption demands, and the availability ef adequate — 
administrative funds for servicing loans, planning construction needs, — 
and coordinating the program with other develepments in the Basin. 


The natural difficulties of extending central station electric © e: 
service are greatly magnified in parts of the Missouri Basin due to : ee 
sparse settlement, unusual farming hazards and a severe shortage of — aa 
generation and transmission facilities. In addition, there are many 
problems in maintaining liaison between the rural electrification pro- 
gram and the development of new power sources, a more adequate trans- 
mission system, new farms on reclaimed land, and a more intensive irr 
‘gation program generally. There is, therefore, a need for some spcci 
investigational and program development work to assist borrowers to — 
integrate their plans with other phases of the over-all Basin devel ; 
ment program. . a 
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POWER POLICIES TO FURTHER RURAL ELECTRIFICATION 
Oe ee limiting the development of rural electric systems 
is the acute shortage of power and of transmission Lines to rural system 
load centers, Accordingiy, borrowers have a vital stake in the construc- 
tion of generation and transmission facilities under the Pick-Sloan Plan. 
Existing federal laws give cooperatives and public bodies preference in 
the disposition of electric power generated by public hydro-electric 
projects. It is essential that these laws be continued. 











































Rural electrification in the Basin will be advanced by the develop— 
ment of its power potentialities to the fullest extent possible and 
economically feasible at such times as the power demands arise, This 
will require the generation of power by steam and other types of piants, 
as well as by hydro-electric installations. A substantial amount. of 
non—hydro capacity will be necessary for alleviating acute shortages 
during the interim until more hydro capacity is available for carrying 
the backbone of the load. As the hydro capacity becomes more fully 
developed the steam and internal combustion capacity will be essential 
for "firming up" and for reserves. 





It is also important that federal agencies supplying power to 
rural systems provide such power at the lowest possible wholesale rates. 


In marketing the power produced by vublicly financed projects, 
preference should be given to the needs of cooperatives, public bodies 
and other public or non-profit uses. In developing the power: resources 
of the Basin, the transmission of vower to the load centers should be 
provided as an integral part of the over-all development. 





In establishing market boundaries of power developed under the 
Basin plan, it is essential that market boundary lines should not be 
drawn through a rural system area. Where a portion of a rural electric 
system lies within an accepted power market boundary, power produced 
under the Basin program should be available to all consumers supplied 
by the system concerned. 


RECOMMENDATIONS 


It is of utmost importance that the planning of rural electri- 
fication’ systems be integrated with the power features of the Pick-Sloan 
Plan. Moreover, in carrying out this plan recognition should be given 
to the need for rural electrification. To insure the maximum possible 
coordination in these respects, to assist borrowers in developing plans 
for extending service to the more sparsely settled and economically 
- unstable farming areas, and to make certain that activities under the 
national rural electrification program are properly related to the 
 Basin-wide agricultural program set forth in this report, it is recom 
mended that the Department of Agriculture undertake special investi— 
 gational and program development work in the Missouri Basin. It is 
estimated that the necessary investigations and work can be completed 
aan, a period of two ears at a cost of $138,000. 





It is also recommended that loan funds be provided + rough 
annual loan authorizations to the Department to enable borrowers | 
plete the task of extending central station service to all unse 


plete this task, If, at a later date, it is found that the nation 
program does not provide funds for completing this task, it is recom 
mended that the necessary funds be made available for this purpose — 
through supplemental appropriations, . . oS 
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